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“600,000 POUNDS” 


EXERTING A GIANT PULL OF UP TO 600,000 POUNDS, this massive piece of Vol-Shan quality control equipment can break a 
1 V,' diameter, 260,000 PSI, U.T.S., 12 point, high performance bolt with ease, it Is a Tinius Olsen universal testing machine, one of 
Voi-Shan's many specialized instruments used to gain the ultimate in the manufacture of Hi-Performance fasteners. Such great power 
Is essential to tear into the anatomy of Hi-Strength bolts and deliver accurate information of physical properties only revealed when 
theoretical stresses are directly applied in practice. This is a typical example of the stringent quality control applied through every phase 
or precision bolt manufacture, from the row material itself to the products’ final delivery. In fact, more personnel at Voi-Shan are engaged 
in this pursuit of excellence than in any other department. □ This ability to produce very High Performance bolts of consistent dependa- 
bility for aerospace needs has earned acknowledged leadership for Voi-Shan in this field. D The successful development of high strength 
fasteners also demands a metallurgical capability of an unusually high order. Illustrative of this is the pioneer technology of Voi-Shan 
with Titanium to gain the maximum versatility inherent in this material. A long list of metals is included in the scope of Vol-Shan fastener 
experience, such as Beryllium, Zirconium, H-11 Chrome-Die Steels, Alloy Steels, and Super Alloys, such as: A-286, Waspaloy, Inconel- 
718, Udimet 700 and various other aerospace materials. Production fasteners from Refractpry material? such as: Tantalum, Tungsten, 
Molybdenum and Columbium represent the latest area of Voi-Shan precision fastener manufacture. Inquiries are invited on your letterhead 
and comprehensive technical literature is available from: 

VOI-SHAN MANUFACTURING COMPANY 

8463 Higuera Street, Culver City, California • A DIVISION OF VSI CORPORATION 
"Where performance is important Voi-Shan sets the standard of leadership." 



...Smallest, lightest Doppler Radar System 
ever produced, it's the U.S. Navy's 
choice for new ASW and attack aircraft 



Here is the latest GPL navigation "first.” 


Out of GPL’s 16 years’ experience in building air naviga- 
tion systems comes the AN/APN-153(V) Doppler radar 
system. Weighing only 48 pounds and requiring only one 
cubic foot of space, it's the lightest, most compact radar yet 
developed ... and the latest in GPL’s record of navigation 
“firsts”.* 

Designated by the U. S. Navy as AN/APN-153(V) for use 
in new ASW, attack and weather aircraft, it’s capable of 
full operation within 45 seconds; provides automatic acqui- 
sition in less than 20 seconds; operates anywhere in any 
weather, 0 to 70,000 ft.; retains high accuracy throughout 
virtually all aircraft attitudes. It’s easy to install . . . operate 
. . . maintain. Components can be interchanged without 
recalibration. AN/APN-153(V) (Model GPK-1000) rep- 
resents a refinement of design techniques proved in more 
than 3000 radar systems built thus far by GPL. It is 


applicable to light commercial as well as military aircraft. 
"OTHER GPL NAVIGATION “FIRSTS" □ Developed 
first direct reading ground speed and drift angle sensor 

□ Produced first completely automatic global navigator 

□ Produced first automatic polar-mode computer □ Pro- 
duced first operational Doppler navigation equipment 

□ Developed first Doppler tie-in to an inertial system 

□ Produced first track navigation computer 

For information, contact GPL Division, Dept. DPA, 
General Precision, Inc., Pleasantville, New York. 
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Thin coat tapes . . . like having 
a quarter reel bonus in recording time ! 


25% more tape to the reel! That explains how “Scotch” 
brand Thin Coat Heavy Duty Instrumentation Tapes extend 
recording time, conserve data storage space, permit more 
compact equipment for high frequency recording. 

An .18-mil oxide coating (60% thinner than standard) re- 
duces tape thickness, while polyester backings of normal 
thickness assure no loss in strength or change in physical 
properties. And the thinner coating 
of high potency oxides provides 
closer head-to-tape conformity and 
improved high frequency resolution 
In the bargain. 

Heavy duty oxide-binder formu- 
lation shrugs off heat as high as 
225 “F, minimizes rub-off to assure 
15 times the life of ordinary tapes. 

Conductivity is 1000 times that of 


ordinary coatings, drains off dust-attracting static. Silicone 
lubrication protects against head wear, extends tape life. Choice 
of 7 thin coat heavy duty tapes meets all high frequency and 
short wavelength requirements. 

TECHNICAL TALK Bulletin No. I provides helpful infor- 

cusses splicing, ways of minimizing dropout errors, precau- 
tions in handling and storing, and how to avoid tape distortion, 
accidental erasure, etc. Free. Write 3M Magnetic Products 
Division, Dept. MCJ-73, St. Paul 19, Minn. 


magnetic Products Division 
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AEROSPACE CALENDAR 


son Hotel. St. Couis, 
July 7-11— Seventh Nati 
Aerospace Education, 

11 Beach, Fla. 


lie, Mi- 


July 9-11— International Symposium on Space 
Telecommunications, Institute of Elec- 
trical and Electronic Engineers, Boulder 
Laboratories, Boulder, Colo. 

July 10-12— Meteorological Support for 
Aerospace Testing and Operation, Amer- 

nautics and American Meteorological So- 
ciety. Ft. Collins, Colo. 

Jnl v 13-17-1 7th Animal Powder Puff 
Derbv, Bakersfield, Calif, to Atlantic 
Citv. N.J. 

July 18-20— 30th Annual Intel 


on. The 


jinety-Ni 


al Con- 
in Ho- 


tel. Oklahoma City. Okla. 

Julv 23-26— Torpedo Propulsion Conference 
(Confidential), American Institute of 
Aeronautics and Astronautics, U.S. Naval 
Underwater Ordnance Laboratory, New- 




29-31— Syi 


Sponsors: U. S. Navv's Special Projects 
"" ' ’ “ssiles & Space C 

lth 

Rockford, 111! 

(Continued on page 7) 

AVIATION WEEK & Space Technc 



compact 

t/d/r 

for 

compact 

control 

systems 



Miniature AGASTAT 

time/delay/relay offers 
maximum reliability in minimum space 


For control systems where reliability and size are important design 
jnsiderations, specify the Miniature AGASTAT® time/delay/relay. 

Only I1/2 in. square, less than 5 in. high, and weighs as little as 15oz. Nine 
adjustable models provide delays from .03 sec. to 3 minutes— on pull-in or 
drop-out. Electrically-operated, pneumatically timed for instant recycling 
and freedom from voltage-variation drift. Choice of ac and dc operating volt- 
ages, with solder lug, octal plug or AN connector terminals. 

e 1931, AGASTAT time/delay /relays have been specified for reli- 
ability and accuracy in almost every industry with electrical control requirc- 
icnts. Wouldn't this be a good time to learn what this proven performance 
an mean in your timing circuit? 

We'll gladly send complete details. Just write Dept. M2-17. 

TIMING INSTRUMENTS 

(y ELASTIC STOP NUT CORPORATION OF AMERICA 
/ ELIZABETH DIVISION ■ ELIZABETH, NEW JERSEY 

PROGRESS AVENUE, SCARBOROUGH, ONTARIO 


AGASTAT 
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SPEEDING INFORMATION BY THE MEGATON all phases of command-control commun- 
ications— and related systems— to handle the massive flow of critical information within our military and government 
establishments. / ITT companies are prime contractors for SAC Project 465L...EUR-MED and BIG RALLY II projects 
for USAF in Europe. ..EUROPEAN TROPO-ARMY communications, and PACSCAT, US ARMY communications sys- 
tem in the Pacific theatre. ITT is responsible for systems engineering design and analysis for the Air Force Global 
Communications project. ITT divisions operate and maintain the DEW Line system. For NATO project ACE HIGH'S 
troposcatter network, ITT handled planning, surveys, systems design, specifications, installation, testing, and per- 
sonnel training. An automatic data exchange system, ITT 7300 ADX.* links the State Department with key embassies 
and posts overseas. Others will be used by SAC weather service and by NASA at its Marshall Space Flight Center. / 
International Telephone and Telegraph Corporation. World Headquarters: 320 Park Avenue, New York 22, New York. 
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(Continued from page 5) 

Aug. 4-9— International Conference and Ex- 
hibit on Aerospace Support. Institute of 
Electrical and Electronics Engineers/ 
American Society of Mechanical Engi- 
neers. Park Sheraton Hotel. Washington. 

Aug. 4-16— Sixth Annual Institute on Mis- 
sile and Space Technology. University of 
Connecticut, Storrs, Conn. 

Aug. 5-9-Eighth Annual Technical Sympo- 
sium. Society of Photographic Instrumen- 
tation Engineers, Ambassador Hotel. Los 
Angeles. Calif. 

Aug. 12-14— Guidance and Control Confer- 
ence. American Institute of Aeronautics 
and Astronautics. Massachusetts Institute 
of Technology, Cambridge, Mass. 

Aug. 14-16— Fifth BicnniaT Cas Dynamics 
Symposium, Northwestern University/ 
American Institute of Aeronautics and 
Astronautics, Evanston, III. 

Aug. 19-21 — Astrodynamies Conference. 
American Institute of Aeronautics and 
Astronautics, Yale University. New Haven. 

Aug. 19-21—1965 Cryogenic Engineering 
Conference. Boulder. Colo. Sponsors: 
University of Colorado; NBS Cryogenic 
Engineering Laboratory. 

Aug. 20-23—1965 Western Electronic Show 
and Convention (WESCON), Cow Pal- 
ace. San Francisco, Calif. 

Ang. 26-28— Simulation for Aerospace Flight 
Conference, American Institute of Aero- 
nautics and Astronautics, Deshler-Hilton 
Hotel, Columbus, Ohio. 

Aug. 26-28— Conference on Physics of Entry 
into Planetary Atmospheres, American 
Institute of Aeronautics and Astronautics, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 

Sept. 8-11— International Symposium on 
High-Temperature Technology, Asilomar, 
Calif. Sponsor: Stanford Research Insti- 

Sept. 8-11— Annual Meeting, Air Industries 
Assn, of Canada, Manoir Richelieu, Mur- 
ray Bay. Quebec. 

Sept. 9-11 — Seventh National Convention 
on Military Electronics. Institute of 
Electrical and Electronics Engineers. 
Shoreham Hotel, Washington. D. C. 

Sept. 9-12 — 18th Annual Instrument-Auto. 

Society of America. McCormick Place. 
Chicago, III. 

Sept. 10-12— National Symposium on Space 
Rendezvous. Rescue ana Recovery. Ed- 
wards AFB. Calif. Sponsors: American 
Astronautical Society; Air Force Flight 
Test Center. 

Sept. 11-15— 17tli Annual Notional Con- 
vention & Aerospace Panorama. Air Force 
Assn.. Sheraton-Park and Shoreham Ho- 
tels. Washington, D. C. 

Sept. 16-18— International Aviation Re- 
search and Development Symposium. At- 
lantic City, N. J. Sponsor: Federal Avia- 

Sept. 18-^9—1965 Airwork Operations and 
Maintenance Symposium, Millville, N. J. 

Sept. 23-27— National Aeronautic and Space 
Engineering and Manufacturing Meeting 
and Display, Society of Automotive Engi- 
neers, Ambassador Hotel, Los Angeles. 

Sept. 23-27 — International Telemetering 
Conference, Savoy Place. London, Eng- 
(Continued on page 9) 
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Four basic explosive actuators . . . and how 

to use them effectively. Explosive devices are being used more and more 

widely in a variety of aerospace and ordnance applications ... or wherever you need miniaturization, un- 
matched reliability and just one-time performance. The key to effective application lies in simplicity . . . 
you can design with a minimum of mechanical parts or electronic circuits. The four actuators illustrated are 
representative of many variations of explosive devices developed from Atlas electro-chemi-mechanical research. 
We would like to work directly with you to develop the specific device 
that will match your requirements. Please call on us, or send for literature. I 

Dept. B-7, Aerospace Components Division, Wilmington 99, Delaware, chemical industries, inc. 
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3 Jan it rot 
ways to heat 
helicopters 


jit is a great deal of hardware already refined under vibration and c 
demands of high performance helicopter operation. It will pay you to talk 
Janitrol engineers early in your project for information on heat exchanf 
pneumatic controls, clamps and flanges, and combustion heaters. V 
for literature from Janitrol Aero Division, Midland-Ross Corporation, 4 
Surface Road, Columbus 4, Ohio. 


JANITROL AERO DIVISION 

midland-Ross Corporation 






Radio command guidance, developed for the U.S. Air Force Atlas Program, has 
again demonstrated outstanding performance — guiding Atlas 130D to insert 
NASA’s Faith 7 spacecraft precisely into the exact point in space for its 22 
earth orbits. 

Critical to the success of these Mercury missions are the position, velocity, and 
flight-path angle of the Mercury-Atlas vehicle as it places the craft into orbit. 
Measuring each of these factors with a precision tracking radar and three 
carefully positioned rate antennas, General Electric’s radio guidance system 
sends commands to the airborne control systems, and — at the exact instant at 
which all factors are computed to be correct — sends the signal for engine cut-off. 
So precise was the flight of Gordon Cooper’s Faith 7 that it entered its near- 
perfect orbit at a velocity within .7 mph of the desired speed (over 17,500 mph) . 
Successful in its command performance at every Mercury-Atlas launching, 
General Electric’s radio guidance system has also been selected to control launch 
of the modified Titan II vehicle and its 2-man Gemini spacecraft. Such missions 
demonstrate the accuracy, reliability,, and system flexibility achieved by a 
continuing Accent an Value at General Electric’s Radio Guidance Operation, 
Syracuse, New York. 

...W.c. ..CP GENERAL S'* ELECTRIC 


COMMAND 
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THIS RECORDER WEARS TWO HATS 


Practically every instrumentation tape recorder has 
two heads, but this is the only one that wears two 
hats. Wearing the first, it records and plays back in 
the conventional reel-to-reel manner. (Not entirely 
conventional, at that — the reels are uniquely stacked 
to provide at least a 2:1 saving in space over ordinary 
recorders). 

Wearing its other hat, the instrument becomes a 
continuous loop recorder (either fixed or variable) 
that will run circles around anything else you've ever 
seen ... in such jobs as monitoring recording, repeti- 
tive analysis, and continuous recording and playback. 

Changing hats is as simple as, well, changing hats. 



Because the tape is housed in compact, interchange- 
able magazines, you need merely detach the first and 
snap the other into place, in seconds. No need to 
rewind or wait until the end of the reel; the inter- 
change can take place at any time, any place on the 

We'd like to show you some of the many other 
useful features of the highly versatile PI-200 recorder. 
One of these features — its great economy of space 
and weight — will enable us to carry a 14-channel 
demonstrator into your laboratory in one hand. May 
we? For a copy of our PI-200 brochure, address us at 
Stanford Industrial Park, Palo Alto 21, California. 
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AT RADIATION, IDEAS BECOME REALITY 

Example: APOLLO’s PCM Telemetry Systems 


Radiation Incorporated offers the most advanced capability in 
PCM command, control ond telemetry lor aerospace. Because 
ol Radiation's successful pioneering experience, the company 
was selected to design an entirely new telemetry system to ac- 
company astronauts on the NASA Apollo Lunar Expedition. 

The PCM system requirements: Automatic in-flight self-check 

of replaceable modules; approximate weight SO lbs.; occupies 
approximately one cubic foot; channels are parallel and serial 
digitol input, high-level 0-5V and low-level 0-40 mv analog 
inputs. Highly reliable qualified components are used through- 
out the system enabling highest MTBF to be achieved in mis- 

Also, two 33 rack ground information handling systems will 
serve as primary dota reduction centers. One will handle dato 
from the capsule and the other from Saturn's second stage 
booster. 


Radiation engineers ore experienced in complete systems 
development, ond design for maximum effectiveness within an 
entire project. The success of this project-oriented approach 
has been demonstrated on operational programs such as Titon, 
Minuteman and Telstar. 

If you'd like to toke part in future contributions to aerospace 

portunity at Radiotion. Send your resume, or write for informa- 
tion. Personnel Director, Dept. AW-073, Radiotion-Melbourne, 
Melbourne, Fla. Radiolion is an equaf opportunity employer. 
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New compact storage tube for airborne applications 


Hughes has developed a 6' diameter direct view storage 
tube with an overall length of 8" (tube envelope length — 4'). 
The Hughes H-1076AF>20 TONOTRON* tube overcomes the 
severe size limitations inherent in airborne equipment. 
Designed with weather radar and terrain avoidance radar 
in mind, the H-1076AP20 has both original design and retrofit 
applications. It Is now feasible to realize the advantages of 
high light output direct view halftone storage tubes where 
before only standard cathode ray tubes could be used. 
While much smaller in size, the average performance char- 
acteristics of the Hughes compact TONOTRON* tube are 
equal to or better than many larger 5”diameter storage tubes: 
H-1076AP20 5' tonotron' direct view halftone storage tube 
with electrostatic focus and magnetic deflection. 4" minimum 
useful screen diameter. On-axis construction. 


stored resolution 50 lines/in (shrinking raster) for 5pa 
beam current and 80% of equilibrium brightness. 
brightness 2000 ft. L equilibrium brightness at 10,000 volts. 
writing speed 60,000 in/sec for 5pa beam currents, from 
0% to 80% of equilibrium brightness. 
erase time 200 milliseconds (length of single pulse to reduce 
brightness from 100% to 20%). 

viewing time" 30 secs. — 0%to20% of equilibrium brightness. 



8 MAX. 






PERSONNEL 

DOSIMETRY 


Where’s the state of the art? 


Take a look at just one recent 
development ... a reliable, low- 
level thermoluminescent dosim- 
eter, which is near completion 
by EG&G under sponsorship of 
the U.S. Navy Bureau of Ships. 
Utilizing the thermoluminescent 
properties of manganese-activated 
calcium fluoride, the TLD re- 
liably monitors the range from 
5mR to lO.OOOR. It is reusable and 
irradiated dosimeters can be 
stored up to two months without 
significant loss of dose data. 



Used with its EG&G-designed 
Computer Indicator, the Navy’s 
TLD will provide on-the-job, 
digital readout of exposure and 50 
million different identification 
code numbers. When used with an 
automatic printer, it will generate 
the immediate, permanent docu- 
mentation necessary for an effec- 
tive radiation safety program. 

This achievement demonstrates 
only one aspect of EG&G's state- 
of-the-art research and develop- 
ment capability in the field of 
applied radiation. The company’s 
scientific and engineering staffs 


currently provide a wide range of 
radiation services for both govern- 
ment and industry. In addition to 
overall systems planning, they 
afford such specialized techniques 
as reactor calibration, flux map- 
ping, chemical and glass dosimetry 
for gamma radiation experiments 
and neutron-spectrum and dose 
measurement with gold, sulfur, 
and fission foil sensors. 

EG&G’s facilities include 
shielded radiation source ranges, 
radiochemical and radiation chem- 
istry laboratories, X-ray and Van 
de Graaff accelerator machines, 
and laboratories for electronics, 
optics, physics and solid state 
research. These facilities are being 
augmented by the installation of a 
4-20 Mev linear accelerator. 


other EG&G capabil 
interest to us at 



Of specific 


resumes of scientists with back- 
grounds in physics, mathematics, 
or physical chemistry to the PhD 
level, who are interested in applied 
research in the phenomenology of 

velopment of associated nuclear 
instrumentation. Write to Elton 
Harris, Dept. AW-73, EG&G, Santa 
Barbara, Box 98, Goleta, California. 

EG&G is an equal opportunity em- 
ployer with unequalled opportunities 
in our fields. 


EDGERTON, GERMESHAUSEN & GRIER, INC. 

BOSTON • LAS VEGAS • SANTA BARBARA 





Beech helps space vehicles get better mileage 
by turning "hot" fuel into icy slush 


S/ush hydrogen experiment shows vital facet of 
Beech’s comprehensive systems management capability 


At the heart of this experiment at Beech’s Boulder, 
Colorado, space center are three double-walled vac- 
uum jars, each inside the other. Inside the inner jar 
is liquid hydrogen, while the center jar contains liquid 
helium. The outer jar is filled with liquid nitrogen. 
The idea is to further reduce hydrogen temperature 
until it turns to icy slush. 

The purpose of this experiment is to explore the 
feasibility of reducing hydrogen volume in order to 
increase space vehicle fuel loads without increasing 
tankage size or weight. 

Applied research projects like this are common at 


Beech. In the past they have included valuable work 
on cryogenic problems, space environment, and 
countless other projects that have measurably ad- 
vanced the state of the art. 

Basic research and development is but one of an 
ever-expanding group of Beech space-age capabilities. 
Within the last year alone, the size and function of 
Beech space facilities has more than doubled. This 
constantly expanding capability complex, coupled 
with a highly trained and experienced staff, makes 
Beech a natural choice for systems management _w 
projects. Besides the experiment shown here . . . L/ 


Other Beech Capabilities In Systems Management Include: 





Facilities . 




Propulsion . . . 


Manufacturing . . . 



Space Simulation .. . 



Complex Vibration . . . 


Management . . . 


How may we help you? To discover how the 
unique facilities and expert personnel of Beech can 
be quickly and efficiently put to work on your proj- 
ect, write, wire, or phone Contract Administrator, 


Aerospace Division, Beech Aircraft Corporation, 
Wichita 1, Kansas. Beech stands ready and eager to 
accept complete systems management responsibility 
for your project right now. 



HELPING BUSINESS GROW FASTER: Only Beechcrafl offers such a com- 
plete line of planes with so much speed, range, comfort and quiet to help . 
business multiply the money-making decisions that each top man can de 
make. That's how thousands of Beechcrafts have paid for themselves. Bo 




RAYTHEON 

TJVT’Sfor 

PHASED 

ARRAYS 


Broad-band phased array systems 
demand extraordinary components. 
TWT's that drive the elements of a 
phased array must, for example, 
have exceptionally uniform electrical 
characteristics from tube to tube . 
Specifications for phase linearity, 
gain flatness, and peak power out- 
put vs. frequency must be extremely 
tight over a broad band of operation. 

Raytheon QKW1013 TWT was spe- 
cifically designed to meet all re- 
quirements for phased array appli- 
cations. Typical data: phase shift is 
held to narrow excursion limits of 
±5° over the operating frequency 
range. Too, the QKW1013 offers long 
tube life and was designed for eco- 
nomical, high volume production. 
Such demonstrations of unique cap- 
abilities are among the reasons why 
Raytheon was awarded the largest 
production contract written to date 
for phased array TWT's. 

Ask your Raytheon Sales Engineer 
for complete technical data.Or, write 
the Raytheon Company, Microwave 
and Power Tube Division, Waltham 
54, Massachusetts. 
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Inspiration plays a large part at 
The A.W. Haydon Company, where 
our only concern is with time— and 
timing devices. 

Oneof our engineers— inthethroes 
of meditation — hit upon the solu- 
tion to a timing problem. Alas... no 
drawing board. Not even a scrap 
of paper! 

Picking up the nearest object— a 


common, everyday eraser— he 
sketched the diagram... to exact 

Two months later, we delivered 
eraser-sized prototypes! We've 
been known to spend years find- 
ing the right solution to a sticky 
time problem, but we never under- 
estimate the power of the quick 
flash! 


Inspiration, it is said, is only 2% 
of invention. Vive la 2%! 

Do you have a time problem? 

We have a timely solution ! 


Ali/UAYDON 

AVTIIcompany 

232 NORTH ElM STREET, WATERBURY 20. CONNECTICUT 


EDITORIAL 


Cutting Transatlantic Fares 


The opening gun of the counter-attack aimed at cutting 
transatlantic fares has been Bred by Juan Trippe, presi- 
dent of Pan American World Airways (see p. 37). This 
campaign will reach its decisive phase during the rate 
conference of the International Air Transport Assn., 
scheduled for Salzburg in the Austrian Alps next Sep- 
tember. We predict that the Salzburg conference will 
produce a conclusive retreat from the ill-advised decisions 
of this same group last year at Chandler, Ariz., when a 
W> increase was slapped onto transatlantic fares. It is 
even possible that the Salzburg conference may produce 
the largest reduction in the Atlantic fare since the start 
of the jet age. 

'No Frills' Fare 

Mr. Trippe, as usual, is trying to stay one good jump 
ahead of his competitors with his proposal of a new 
“no frills" transatlantic fare of SI 60 one way from 
New York to London and a round-trip rate of S320. 
This represents a reduction of 39% (SI 03) in the current 
one-way economy class fare. For a round trip, it would 
slash $193 from the present fare of S51 3. 

Some critics of the low-fare push on the Atlantic may 
sneer that Mr. Trippe’s proposal is merely a publicity 
stunt in which he can claim credit for being a champion 
of low fares while feeling sure that IATA will never let 
him suffer the economic consequences by approving his 
suggested rates. We do not subscribe to this theory. 

We think that Mr. Trippe is serious in his proposal and 
that his airline, or any other efficient transatlantic op- 
erator, can make increased profits from the type service 
he proposes. 

Let's look at the fare structure. Actually, Mr. Trippe’s 
proposed thrift fare is still a cut above what airlines arc 
already charging for transatlantic charter service— and we 
have never heard an airline complain about losing money 
on its charter operations. The Atlantic charter fares vary 
slightly among airlines and equipment, but S275 round- 
trip is a good average for a New York to Paris charter. 
The fact that the charter fare is popular with travelers and 
profitable for airlines is evidenced by the fact that this 
type of Atlantic business has tripled in the last five years 
to reach a volume of 315,000 passengers on 2,282 flights 
in 1962. There is no question that the charter business 
has broadened the air travel market in a most profitable 
manner. The point that is irking more and more regular 
transatlantic passengers is why these charter groups can 
travel at a $275 round-trip fare while they must pay S554 
for a New York-Paris round trip, and why the airlines 
most recently had the effrontery to boost this regular 


fare by 5%. The answer, of course, is that a full airplane 
can be operated profitably at the lower fares, while the 
regular traveler must pay the additional fare because of 
the airlines' inability to fill their aircraft often enough. 
We submit that this is manifestly unfair, particularly 
since the Civil Aeronautics Board's liberal definition of a 
charter group has stripped all of the original meaning 
from this fare differential. 

Mr. Trippe also proposes to trim his new thrift-fare 
service of all meal and beverage service. This is no small 
economic factor, since Pan American now spends about 
SI 2 million annually on cabin goodies and TWA totals 
about S10 million. We think most passengers would not 
be reluctant to skip the free meal service in return for 
$193 more to spend as they please. If the prospect of six 
hours without a gourmet’s snack is too appalling, there 
is always the solution developed by one of our British 
friends. Early in the fare spread between first class and 
economy, he made a practice of saving several hundred 
dollars each way across the Atlantic by purchasing an 
economy ticket and then investing a few pounds sterling 
at that superb London catering firm of Fortnum & Mason, 
for which they packed him a wicker hamper of delicacies 
such as smoked salmon, game pic, mocha torte, red and 
white wine and a spot of after-dinner brandy. l ie then ate 
this snack contentedly in his economy seat— and seldom 
did the first-class meals surpass his Fortnum & Mason 
fare. 

Puerto Rico Experience 

The Pan American proposals are also based on some 
sound operating experience on the Puerto Rico run, 
where first class has virtually disappeared and the long- 
term trend of lowered fares has been matched by a sharply 
rising curve of increased traffic. 

There are sure to be some bitter debates at the 
Salzburg IATA fare conference over Pan American's 
proposals. But we think that the traveling public’s 
reaction to the fare boost at Chandler has been sharp 
enough to wake even the most somnambulant airline 
managements into an awareness that the only way Atlan- 
tic fares can go is down. Pan American is certainly not 
the only Atlantic operator to push hard for lower fares. 
There are several European carriers who share this view. 
With the strong backing of the U. S. Civil Aeronautics 
Board and the American traveling public, which con- 
tributes 65% of the Atlantic travel dollar, we suspect that 
the view of the low-fare airlines will prevail at Salzburg 
and 1964 will be a bonanza year for the transatlantic 
carriers as a result. —Robert Hotz 


AVIATION WEEK & SPACE TECHNOLOGY, July 1, 1963 


LOW COST ADC's 



with accuracies to 0.01% 

and conversion speeds to 20,000 per second 


designed to fit the requirements of virtually all data acquisition systems. 


ASTRODATA Series 3000 line of Analog-to- 
Digital Converters offers you 1088 standard 
production models produced from a library of 
13 basic circuit cards. From these, you can 
select full scale range . . . speed . . . accuracy. . . 
sample-and-hold . . . resolution . . .output format 
to meet your specific requirements. 

Where highest speed is desired, decisions are 
made at the rate of 2.5 microseconds per bit. 
yielding 20,000 or more conversions per sec- 
ond for 10-binary bit converter. Where max- 


imum accuracy is required, a basic accuracy 
of 0.01 °/o is provided with decisions made at 
the rate of 4 microseconds per bit, yielding 
approximately 13,500 conversions per second 
for 14-binary bit converters. 

Especially suited for use with time-multiplexed 
input data, Series 3000 ADC's provide high 
speed, ultimate accuracy, reliability and 
modular plug-in construction in one compact 
package . . . maximum value for your instrumen- 
tation dollars. 
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WHO'S WHERE 


In the Front Office 

Donald W. Nyxop, president of 
west Airlines. Inc., elected a diri 
Honeywell, Minneapolis. Minn. 


Donald L. Collins, president, Landsvcrk 
Electrometer Co., Glendale. Calif. Also: 
E. M. Henry, vice president and treasurer; 
Charles P. Olson, secretary. 

L. Wayne Mullane, vice president and 
general manager, Aerojet-General Corn., El 
Monte, Calif. 

Nelson G. Spoth. a vice president, 
" ipson Ramo Wooldridge. Inc., Clevc- 


I hoinjjson K; 


it Indu 


cs Div. 


Dr. R. D. O'Neal, vice president-aero- 
space systems. The Bendix Corp., Ann 
Arbor, Mich. 

North American Aviation's Space and In- 
formation Systems Div., Downev, Calif. 
Warren E. Swanson succeeds Mr. Snelling 
as executive vice president of the company’s 
Los Angeles Div. 

Dr. Henry L. Richter, Jr., a vice presi- 
dent. Electro-Optical Systems, Inc.. Pasa- 

vanccd systems development operations. 

Morton Brooks, vice president-marketing. 
Telecomputing Corp., Los Angeles, Calif. 

Air Marshal Sir John Grandy, Air Officer 
Commander-in-Chief. Royal Air Force 
Bomber Command. U. K. 

M. B. Morgan, controller of aircraft. 
Ministry of Aviation, England, succeeding 
Sir George Gardner, retired. 

Honors and Elections 

Astronauts L. Gordon Cooper and Walter 
M. Schirra. Jr., received the Astronautics 
Award from the American Institute of Aero- 
nautics and Astronautics for “. . . accurate 
and productive performances in extended 
orbital flight." 

Dr. James R. Killian, Jr., of the Massa- 


Changes 


facturing operations, Lockhecd-Gcorgia Co., 
Marietta. Ga. 

Edgar R. Brastow, chief engineer, Gyro 
Div. of Giannini Controls Corp., Duarte. 
Calif. 

Maurice J. Raffenspcrgcr, director of engi- 
neering, Northrop Nortronics' Systems Sup- 
port Dept., Anaheim, Calif. 

Thomas E. Beresford, director of engi- 
neering and marketing, Inin Research & 
Development Center, Glendale. Calif. 

Harry R. Wrage, manager, Ceneral Elec- 


INDUSTRY OBSERVER 

► References to ICBM penetration aids and maneuvering warheads in the 
U. S. press may be partially responsible for the fact that the Soviet Union 
is making fewer public statements about having solved the ICBM defense 
problem. Soviet military officials who have seen the Titan 2 ICBM with 
its inertial guidance package directly beneath the warhead have inquired 
whether the guidance system remains with the warhead when it separates 
from the booster and whether the warhead is maneuverable. 

► France’s Brcguct will ask the U.S. Navy to arrange carrier landing and 
takeoff trials for the Brcguct 941 STOL transport without the use of arresting 
gear. French navy was contacted originally and expressed interest in the 
tests, but did not have an aircraft carrier available. 

► De Havilland Aircraft has developed a thrust sensor device which will 
provide automatic rudder deflection on the DII-125 executive jet transport 
during engine-out conditions. A piston unit senses the thrust loss and 
supplies the proper amount of rudder deflection to hold a straight and 
level course. Degree of deflection is determined by the amount of drop 
in total thrust. 

► Navy will investigate the use of very low light-level television cameras 
for its airborne anti-submarine warfare patrol aircraft. Cameras would replace 
the multi-million candlcpowcr searchlights now employed. The lights give 
away the aircraft's position, often blind the ASW crew and put a heavy 
drain on the electrical system. The Naval Air Development Center, Johns- 
ville, Pa., is seeking qualified companies for forthcoming procurement with 
industry responses due by July 12. 

► India and Egypt may exchange technicians, with Indian personnel being 
sent to Egypt to work at the aircraft factors' at Helwan and Egy ptians going 
to India to work at the facility of Hindustan Aircraft, Ltd., in Bangalore. 
Both factories are engaged in the development of supersonic fighter aircraft. 

► Funds for development of a new airborne warning and control system 
(AWACS), the airborne equivalent of a SAGE computer center plus ex- 
tremely long-range radars, were not included in the Pentagon's Fiscal 1964 
budget and may not be requested in the Fiscal 1965 budget, now under 
preparation. Spurred by recent Air Force studies suggesting the need for 
AWACS, several avionics companies have been doing extensive in-housc 
work in anticipation of an early procurement. 

► Jet Propulsion Laboratory is requesting industry' sources to supply informa- 
tion, for preliminary- consideration only, on their capability for providing 
sterilizable image-storage camera tube units such as vidicons, ebicons and 
pennachons for space applications. 

► First of the large solid-propellant motors to be test-fired in the Air Force's 
feasibility demonstration program will be Lockheed Propulsion Co.’s 156- 
in.-dia.. 1-million-lb. thrust unit using jet tabs for thrust vector control. 
Firing tentatively is scheduled for January at the company’s Potrero, Calif., 
facility. A second firing probably will follow in about four months. The 
company’s contract for demonstration of the tsvo jet tab vector-control 
motors for USAF has been definitized at about $6 million. 


► Grumman Aircraft Engineering Corp. may decide soon on whether to 
build a srvept-rving. turbofan porvered version of the Gulfstream executive 
aircraft. Powered bv Rolls-Royce Spey Jr. or Pratt & Whitney JTF10 engines, 
the airplane's gross weight rvould increase to 49,000 lb. Added porver yvould 
be used to provide additional fuel in a rvet rving, and to retain the Gulf- 
stream's 4,000-ft. runsvay performance capability. Also under study by Grum- 
man: a General Electric T64 powered version of the HU-16E Albatross 
amphibian, svith a hydro-ski fitted on the hull. 
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cepting saturation by resin solids made. The asbestos fibers can be 
up to 100% of its own weight. combined with other organic and in- 

Microbestos-reinforced materi- organic fibers and fillers including 
als, used for laminating, tape-wind- phenolic or silica microballoons to 
ing and macerated for molding, meet lightweight requirements, 
give products exceptional thermal- Microbestos Paper is but one of a 
physical properties. Parts made wide variety of asbestos materials 
from Microbestos-reinforced mate- made by J-M for use in reinforced 
rials are free from foreign inclu- plastics... the widest range of such 
sions, fiber clumps and resin-rich materials available to the aero- 
areas. This results in low molding re- space industry. For details, write to 
jects and exceptional machinability. Aerospace Products Group, Johns- 
Various types of Microbestos are Manville, Box 14, NewYork 16.N.Y. 


Get maximum resin 
saturation with J-M 
Microbestos Paper 

To reinforce high temperature plas- 
tics, Johns-Manville offers Micro- 
bestos®— a paper made with a 
carefully selected grade of strong, 
pure, highly saturable asbestos fi- 
bers. Special processing equipment 
insures uniformly open fibers dis- 
tributed in a matrix capable of ac- 


JOHNS-MANVILLE SSI 
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RS-70 Victor :McINamara 


Army Aviation’s Future 


Aeroflot in Conakry 


TFX Understatement 


Washington Roundup — - — 

Defense Secretary Robert S. McNamara has just about won the RS-70 fight with 
Congress. His victory is mainly attributable to technical and political events unrelated 
to the USAF-North American RS-70 itself. 

President Kennedy's determination to develop a supersonic transport (see p. 39) 
reinforces the argnment that such a development would provide more valuable tech- 
nology than would an expanded RS-70 program. This, coupled with McNamara's 
assurances that more advanced bombers were in the works, weighted the technical scales 
so heavily in his favor that the House last week reversed itself by providing no addi- 
tional money for the RS-70. First detailed study of aircraft to follow existing bombers is 
expected to be completed by the Air Force this month. 

Political background of the near-unanimous RS-70 vote was a desire by many con- 
servatives in Congress to get even with Chairman Carl Vinson of the House Armed 
Services Committee for helping to enlarge the House Rules Committee, making it 
easier for liberal bills to reach the floor for a vote. Rep. Vinson is the leading advocate 
of an expanded RS-70 program, but could rally so few votes that he went out of town 
rather than witness certain defeat when the appropriation bill reached a vote. This was 
one more example of the diminishing power of the "Swamp Fox" in the House. 

Rep. Vinson may make a last stand for an expanded RS-70 program if his fellow 
Georgian— Chaimian Richard B. Russell of the Senate defense authorization and 
appropriations committees— gets the Senate to add RS-70 money to the House-passed 
bill. But odds are the House would succeed in knocking out the money in the House- 
Senate conference on differences. 

Swift Strike 3 exercises starting in North and South Carolina this month will help 
determine the role aviation will play in the Army and what aircraft will be used. USAF’s 
Lockheed C-130 Hercules and Fairchild C-123B Provider aircraft will compete against 
Army's de Havilland CV-2B Caribou in assault transport operations using rough fields. 

Other major contests will pit USAF jet fighter-bombers against a fighter version 
of the Amiy-Gmmman OV-1 Mohawk in close troop support, and USAF slow piston 

Field headquarters for the exercises to be conducted between July 21 and Aug. 16 
will be Spartanburg, S. C. Army Gen. Paul D. Adams, commander of the U. S. Strike 
Command, will supervise the analysis of results. 'Hie analysis is expected to be com- 
pleted late this year, and will help decide the aircraft money USAF and Army will get 
in the Fiscal 1965 defense budget. 

Cooling of the Cuban crisis has been accompanied by the Soviet Union gaining 
permission to use the Conakry airport in Guinea on its Moscow-to-Havana run. Route 
enables Aeroflot Tu-lHs to discard extra fuel tanks and carry much heavier payloads, 
since the Conakrv-Havana leg is 4,620 mi. compared with 5,330 mi. from Murmansk 
to Havana against the prevailing westerly winds. The latter route will be used on the 
return trip to take advantage of the winds. Service was to begin last week. 

Russia, which helped finance the Conakry airport, had been denied permission to 

Defense Dept, is now letting the civilian space agency tell the public much of what 
its tracking reveals about Russian space failures. The policy change came after the 
House government information subcommittee assailed Defense Dept, and National 
Aeronautics and Space Administration officials for not releasing infonnation that Russia 
obviouslv knew already (AW June 3. p. 28). 

NASA's latest Satellite Situation Report, issued last week, disclosed that a Russian 
space launch Oct. 24 put 24 objects into orbit-apparcntly due to the explosion of a 
spacecraft headed for Mars. Backup Mars spacecraft was launched Nov. 1, but its 
radio failed Mar. 21 (AW May 27, p. 24). 


Chaimian George Mahon of the House Defense Appropriations Subcommittee 
contends "it is not possible to prove conclusively that the Secretary was right or that 
he was wrong" in awarding the TFX contract to General Dynamics after the military 
had recommended Boeing. But Sen. John L. McClellan is still going to try. His 1 FX 
hearings will not end anytime soon, and will include a close look at the conflict-of- 
interest possibilities arising from the legal work Deputy Secretary Roswell L. Gilpatric 
did for the TFX competitors while out of office. Rep. Mahon himself said he agreed 
with McNamara that the Boeing design “is more complicated." 

Defense Dept, research and engineering director Harold Brown, whose lack of 
practical experience with aircraft and other military hardware often has been decried, 
has been taking early-morning flying lessons at Ft. Bclvoir, Va.. about once a week. 

—Washington Staff 
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Space Budget Cut of $490 Million Urged 


House unit seeks $259 million slash in manned flight, 
$120 million from Apollo; Edwards closing asked. 

By Alfred P. Alibrando 

Washington— House space committee last week decided to cut $490 mil- 
lion from the National Aeronautics and Space Administration s $5.7-billion 
budget request for Fiscal 1964, and recommended that one of the agency's 
centers— the Flight Research Center at Edwards, Calif— be closed when the 
X-15 Bight program is concluded in 1965. 

Largest reduction in the over-all cut of nearly $500 million forecast by 
Aviation Week & Space Technology in March (Mar. 18, p. 50) was the 
$259.1 million slashed out of the manned flight budget request. Of the 
S 185.7-million reduction in funds sought for manned flight research and 
development, $120 million was cut from the $1.2 billion asked for Project 
Apollo, the manned lunar landing program. 


In recommending that NASA dose 
down the Flight Research Center fol- 
lowing the end of the X-l 5 rocket plane 
flight program in Fiscal 1965, the sub- 
committee report noted that FRC per- 
sonnel are being assigned to projects 
managed by other NASA centers, and 
that the subcommittee does not desire 
to see the creation of isolated cadres of 
personnel at FRC . . . simply to main- 
tain a work load . . ." 

This is a breakdown, by NASA pro- 
gram offices, of the 5490-million cut: 

• Manned flight program, $133,700,- 
000 reduction in research and develop- 
ment funds and a 575,422,000 re- 
duction in construction money. 

• Space sciences, SS9.2 million cut in 
research and development funding and 
$7.7 million reduction in facilities. 

• Advanced research, $18.5 million cut 

in research and development request 

struction funding. 

• Application satellites and tracking, a 
total reduction of about $96 million has 
been agreed upon, but final committee 
action on this portion of the authoriza- 
tion is not expected before July 9. 

The committee's report indicated the 
pruning was very selective. There were 
few across-the-board cuts. Many items 
eliminated or reduced were deferrals— 
postponement of research or construc- 
tion projects. There is no indication 
when the bill will go to the House. 

Senate space committee has not 
completed its work on the NASA 
authorization bill. However, members 
of the committee have told NASA wit- 
nesses that the agency's budget would 
be cut substantially. 

Manned space flight subcommittee 
said the Apollo request was cut because 
"the use of the amount in question 
could not be wholly identified. This 
was particularly true in connection with 
development of the command and serv- 


ice module, for which S661 million had 
been requested.” 

Reduction of S30 million was made 
in the S45 million asked for develop- 
ment of the Aerojet M-l hydrogen 
engine. The subcommittee report said 
it made the cut because "there is now 
no specific mission for the M-l engine 
. . . [and] S45 million .... was ex- 
cessive in view of the long lead time 
envisioned for this engine . . . [which] 
mav be outmoded or in need of revision 
by the 1970s . . 

Aerospace medicine funds were re- 
duced from $16.7 million to Sll mil- 


Superconductive Memory 

Superconductive thin-film computer 
memory, which can store 16.38-1 bits of 
information in an area only 2 in. square, 
has been developed bv Radio Corp. of 
America's David Samoff Research Ccn- 



depending upon whether pulse was posi- 



pulse is applied. If stored information is 
of same polarity, there is no output sig- 
nal. But if polaritv is opposite, the 
direction of the circulating current will 
be reversed and a pulse will be generated 
in the sensc-winding which feeds the 
computer's arithmetic unit, RCA says. 


lion. The subcommittee said "the rate 
of progress required, together with the 
bioscience capability existing within 
other government agencies . . . should 
make it possible to fund this project at 
the level of $1 1 million. . . .” 

Another big reduction in the manned 
flight research and development budget 
was the S28 million cut from the $155 
million requested for checkout and in- 
tegration on Apollo, most of it for the 
services of General Electric Co. 

"NASA could not say specifically how 
much would be required for GE," the 
subcommittee report said. “NASA es- 
timated a minimum of S100 million and 
a maximum of $125 million. The 
NASA testimony on what would be 
done with the balance of $28 million 
was also vague and uncertain. The sub- 
committee, therefore, recommended 
the elimination of the balance.” 

Most of the cuts in construction 
funding in the manned flight program 
involved a reduction for the coming 
fiscal year rather than elimination of 
projects. Of the $75.4 million cut from 
construction requests, these were the 
only major reductions at the Manned 
Spacecraft Center: 

• Atmospheric re-entry and structure 
evaluation facility, reduced from S5.16 
million to $3.69 million. 

• Lunar Excursion Module test facility, 
cut from $15 million to SI 1.5 million. 

Items reduced or eliminated in the 
booster test facility program, under the 
management of the Marshall Space 
Flight Center, include S10 million of 
the $16 million asked for M-l engine 
test facilities, and elimination of S2.3 
million for computer facility expansion 
and SI. 9 million for propulsion and ve- 
hicle laboratory extension. 

Construction request for facilities at 
the Launch Operations Center, Cape 
Canaveral, was reduced a total of $32 
million. Major items were S25.4 mil- 
lion cut from a request of S217.2 million 
for the Saturn 5 launch complex 39; 
elimination of S2.8 million for a new 
calibrations and standards laboratory, 
$1.5 million for a launch equipment 
shop, $855,000 for an electrical and op- 
tical component servicing shop, and 
SI. 5 million for a vehicle maintenance 
and servicing facility. 

Biggest cut in the space sciences 
budget request was the elimination of 
the S28.2-million Surveyor lunar or- 
biter program. Dr. Homer E. Newell, 
director of NASA's Office of Space Sci- 
ences, told the committee early in the 
hearings (AW Mar. 4, p. 25) "that the 
Surveyor orbiter program was under 
study and that the agency was consid- 
ering “whether it is best ... to have an 
orbiting Surveyor ... or ... to phase 
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PLOT OF VOSTOKS 5 AND 6 apogee altitude, using Soviet data, indicates that original 

orbited at a lower altitude than intended (AW June24. p. VI). U.S. hacking data confirms 
that Vostok 5 booster went to higher altitude than spacecraft, coinciding with altitude 
which Soviets first released for spacecraft but later revised. Dotted line shows that if 
malfunction had not occurred, altitude of Vostok 5 would have coincided closely with 
that achieved 45 hr. later by Vostok 6. Failure of Soviets to change Vostok 6 orbit to 
coincide with that actually achieved by Vostok 5 suggests there was not sufficient time to 

launched about 1 ! hr. before Vostok 5 was directly over launch site. This prompts specula- 
rendezvous to cover up Vostok 5 malfunction'. 

Theory of Premature Vostok 5 
Separation Is Backed by NASA 

By Philip J. Klass 
Washington— Official confirmation 


in the photographing of the moon and 
the visual observation of the moon into 
the manned program later." 

A week later, Newell told the com- 
mittee NASA had decided to retain the 
Surveyor orbiter program. 

House space sciences subcommittee, 
in recommending elimination of the 
project, said that NASA had neither 
clearly defined the need for Surveyor 
orbiter nor justified its urgency. The 
report pointed out that Fiscal 1 962 and 
1963 Surveyor orbiter funds were re- 
programed to other uses. 

Space sciences subcommittee report 
concluded that the need for Surveyor 
was questionable, since NASA is ex- 
ploring several other means of obtain- 
ing photographs for large areas of the 
moon. These alternatives, the sub- 
committee said, are Manned Spacecraft 
Center proposals for an Apollo lunar 
reconnaissance module, a manned lunar 
orbiter flight in 1967 (AW Mar. 25, 
p. 34), and a new light-weight, spin- 
stabilized photo reconnaissance space- 
craft. 

This last alternative is under study 
at the Langley Research Center. It in- 
volves use of an Agena B as a lunar- 
orbiter spacecraft. 

House space committee also adopted 
a space sciences subcommittee recom- 
mendation that $15 million for a 
Mariner flyby of Venus in 1965 be 
eliminated in view of the successful 
flight of Mariner 2 and the question- 
able need for more detailed data. 

Ranger program was cut a total of 
$25 million— $10 million from the re- 
quest for funding Ranger 1 5, which the 
space sciences subcommittee said has 
not been approved by the NASA top 
management, and $15 million from the 
$30 million asked for fabrication of 
Rangers 13 and 1 4 by Northrop. 

Subcommittee report said it recom- 
mended the $15 million cut “to indi- 
cate its present lack of confidence in 
the Ranger project." 

In other space sciences areas, the 
committee eliminated $4 million for 
"follow-on international satellites" un- 
til specifically approved programs fonn- 
ally negotiated with other countries are 
presented; cut S14 million from the $41 
million requested for bioscience pro- 
grams because of similar activities by 
other government agencies, and reduced 
funds for launch vehicle technology' 
from $5 million to $2 million. 

Reductions in advanced research 
projects included deferral of an $8.5- 
million advanced Project Fire-re-entry 
heating experiments at velocities for re- 
turn from planetary missions; a cut of 
$5 million in the $18.2 million human 
factors funding request, and a $ 5-mil- 
lion reduction in the $96.7 million 
asked for Project Rover "because of the 
faltering AEC reactor development 
program.” 


that the Soviet Vostok 5 booster ended 
in a significantly higher orbital alti- 
tude than the spacecraft itself, sug- 
gesting premature spacecraft separation 
as reported by Aviation Week & Space 
Technology (June 24, p. 34), came 
last week in the latest edition of the 
Satellite Situation Report issued by the 
National Aeronautics and Space Admin- 
istration. 

This additional evidence increased 
skepticism about the glowing claims 
of the Soviet Union that the Vostok 5-6 
flights were "a colossal technical suc- 

The NASA report, based on data ob- 
tained bv the North American Air De- 
fense Command (Norad) Spadats 
tracking network, shows that during 
the 16th orbit of Vostok 5 (3 p.m. 


Moscow time, June 15), the booster’s 
apogee was about 13 mi. (20 km.) 
higher than that of the spacecraft. This 
provides strong circumstantial evi- 
dence to support the theory that the 
apogee announced by the Soviets im- 
mediately after Vostok 5 went into 
orbit, which it later revised sharply after 
the fifth orbit, was based on radar 
tracking of the booster without knowl- 
edge of premature separation of the 
spacecraft. 

The variation between the apogee 
that the Soviets first announced and 
the revised figure was 8.1 mi. (13 km.). 
This compares with a difference of 13 
mi. between booster and spacecraft 
computed by Spadats, based on limited 
sightings achieved at that stage of the 

NASA scientists who have analyzed 
tracking data from Vostoks 5 and 6 
have found no evidence of any at- 
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tempted maneuvering by cither space- 
craft. 

The only logical explanation for 
the Vostok 5-6 mission as it was carried 
out, in view of the greater precision of 
the Vostok 3-4 flight a year ago, is the 
theory advanced by Aviation Week & 
Space Technology, according to one 
NASA official. 

This assumes that Vostok 5 ended up 
in a lower orbit than intended and that 
Soviet scientists were not able to change 
the booster guidance system of Vostok 
6 in time to enable it to be placed at 
Vostok 5’s altitude. After nearly two 
days of indecision over how to cover up 
the failure of Soviet space technology. 
Russian scientists finally hit upon 
launching Vostok 6 in a slightly differ- 
ent orbital plane which would bring 
the two spacecraft on a crossing path 
for fleeting moments, twice during each 
orbit. 

This enabled the Soviets to claim 
that the two spacecraft had come closer 
than Vostoks 5 and 4, without explain- 


ing that the interval of proximity was 
extremely brief. 

A plot of the orbital altitudes of Vos- 
toks 5 and 6, based on Soviet data, 
strongly suggests that the mission did 
not go as planned (see chart). If Vostok 
5 had achieved the orbital altitude that 
the Soviets first announced, which was 
the altitude actually achieved by the 
booster, the spacecraft's altitude would 
have matched closely the apogee which 
Vostok 6 achieved two days later (sec 
dotted line on chart). 

Because the Soviets knew the actual 
orbital parameters for Vostok 5 at the 
time that Vostok 6 was launched, it is 
difficult to explain why they would in- 
tentionally place it at a higher orbit, 
roughly corresponding to the originally 
announced figure for Vostok 5, if it had 
been possible in the time available to 
reprogram Vostok 6 to be injected at 
the Vostok 5 altitude. 

At a Moscow press conference. Col. 
Valery F. Bykovsky, Vostok 5 pilot, 
stressed that the flights of both Vostok 


5 and 6 had been carried out exactly 
according to schedule and that both he 
and Valentina Tereshkova, in Vostok 6, 
had fulfilled all the tasks assigned to 
them. 

Data on the orbital parameters of 
Vostoks 5 and 6 in the NASA Satellite 
Situation Report, and supplemental 
data released by the agency from un- 
classified Norad Spadats reports, differed 
bv as much as 13 mi. (20 km.) from 
apogee figures released by USSR, with 
smaller discrepancies in the perigee 
figures. 

The deviation became smaller as the 
mission progressed, suggesting it 
stemmed from insufficient early sight- 
ings. Because the apogee occurred over 
the Eurasian land mass, where the 
Spadats network has few if any sensors, 
it is to be expected that there would 
be larger errors in apogee data, observers 
said. 

However, a plot of U. S. data sup- 
ports the conclusions evident from the 
plot of Soviet data. 


Cosmonauts Describe Flights, Experiments 


By Stewart Ramsey 

Moscow— Flight program of Soviet 
cosmonauts five and six called for fre- 

S ient intersections of the orbits of 
eir spacecraft but no formation flight 
and the distance between the two ships 
changed from five to several hundred 
kilometers during flight, USSR main- 

' This was reported at a press confer- 
ence held in Moscow June 25 and at- 
tended by Soviet Cosmonauts Valen- 
tina Tereshkova and Valery Bykovsky 

There was*no reference during the 
conference as to whether any attempt 
was made to achieve a docking of Vos- 
toks 5 and 6 and the description of the 
cosmonauts' missions did not include 
this in the flight program. 

Spacecraft Data 

Both cosmonauts appeared to be in 
good health. It was brought out that: 

• Vostoks 5 and 6 were substantially 
the same as previous spaceships in the 
Vostok series, adapted in one case for 
a woman and in the other for a man. 
They weighed above five tons, as have 
previous Vostoks. 

• Miss Tereshkova's flight program cal- 
led for a 24-hr. flight with a possible 
extension up to three days. 

• While it is still too early to draw ex- 
tensive generalizations and biomedical 
infonnation has not yet been completely 
processed, Bykovsky reported he felt no 
unpleasant sensations and Miss Teresh- 
kova experienced no disturbances of 
vision. There were no appreciable dis- 


turbances of cardiac activity in either 

• Cosmonauts described their stay in 
space as comfortable. There were im- 
provements in radio and TV systems of 
the spacecraft. 

• Flight program, for the first time, 
provided for a number of scientific 
observations to be carried out along with 
medical and biological studies of the 

Future Spacecraft 

Mstislav V. Keldysh, president of the 
USSR Academy of Sciences, said the 
Vostok spaceships are forerunners (also 
translated as prototypes) of future 
cosmic ships for long spacc^ voyages. 

ned scientific laboratories in space in 
which scientists will continue the study 
of the universe. Keldysh said that the 
Soviet space exploration program serves 
peaceful purposes exclusively, but later, 
when asked how soon Western cor- 
respondents would be allowed to attend 
Soviet space launchings, lie replied by 
noting that the Soviet Vostoks weighed 
about five tons compared with two tons 
for American capsules and that they 
flew farther and longer. 

Five-ton spaceships could also be 
used to carry war materials, he said, 
without stating specifically that the 
Vostoks have this capability. lie said 
the Soviet Union cannot divulge secrets 
that are behind its military strength. 

"When there will be real guarantees 
of peace. Western correspondents will 
see our launchings," he said. 

Keldysh said also that "We think 


that the first interplanetary [manned] 
flight is not too far off." 

Professor Vladimir Yazdovskv, promi- 
nent Soviet space medicine specialist, 
said the Bvkovsky-Tereshkova flights 
were preceded by extensive research to 
find better methods of recording phy- 
siological functions of humans and of 
improving conditions in the cabins of 
spaceships. 

A part of this included hygienic con- 
ditions of the ship's microclimate, 
problems of personal hygiene and 
nourishment and water supplv, he said. 
Special scientific research work was car- 
ried out for the woman’s flight on the 
basis of anatomical and physiological 
features of a woman. In particular, he 
said, a new system of sensors for regis- 
tering respiration and cardiac activity 
were needed as was special research 
about possible deceleration effects on 

Scientific Tasks 

The main scientific tasks of a medi- 
cal-biological nature for cosmonauts five 
and six were described by Yazdovskv: 

• Further investigation of prolonged 
flight on human organism. 

• Investigation of psycho-physiological 
possibilities and work capability of man 
in a condition of continuous weightless- 
ness in combination with other flight 
factors. 

• Investigation of women's reactions, 
specifically in space flight conditions. 

• Further investigation of diurnal phy- 
siological processes in a spaceship cn- 

• Investigation of the effectiveness of 
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selection and special training of cos- 
monauts. 

• Investigation of the operation of 
medico-biological control of the condi- 
tion of the cosmonaut and the micro- 
climate of the capsule. 

• Investigation of the effectiveness of 
operation of life support and safety 

Methods used for analyzing condi- 
tions of the cosmonauts included elec- 
trocardiography, seismocardiography, 
pneumography, electroencephalography, 
electro-oculography and skin galvanic 
recording, Yazdovskv said. 

Physiological information was trans- 
mitted by telemetry whereas the cos- 
monaut’s pulse count was obtained 
through a special channel of a “signal" 
radio transmitter which operated con- 
tinuously. 

Yazdovsky said a specially worked 
out "Cosmovision” in combination with 
radio communication filled “to a cer- 
tain extent” the space and time gap 
that previously had existed between 
doctors on earth and the cosmonauts. 
Thus heart activity' was checked by 
pulse frequency, by EKK structure and 
seismocardiography while breathing was 
checked by changes in chest perimeter 
in conditions of calm and during 
speech, Yazdovsky said. 

Psychomotor activity was checked 
by a number of indices including an 
analysis of special tests, oral speaking, 
dynamics of movement of the face and 
eyes, desynchronization on electroen- 
cephalograph and by spontaneous 
changes of electrical resistance to gal- 
vanic current of the skin. 

Yazdovsky said radiation checking 
was carried out by physical and bio- 
logical dosimeters. A total dose of 
radiation for Bykovsky was given as 35- 
40 millirads and for’ Miss Tereshkova 
as 25 millirads. He said both Bykovsky 
and Miss Tereshkova experienced 
stepped up heartbeat in the prelaunch 
period and both endured boost well. 

Yazdovsky said Bykovsky released 
himself from his harness and floated 
freely in the spaceship on his 18th. 
34tli. 50th and 66th orbits and carried 
out a work program. He made sudden 
movements and changed positions with- 
out noting any vestibular disturbance 
or perturbation of vision. 

He had a good appetite during the 
entire flight and slept well with no 
difficulties. His work capacity remained 
at a sufficiently high level. 

Yazdovskv said that while Miss 
Tereshkova's flight was programed for 
one day. satisfactory' conditions per- 
mitted it to be continued for three. 

Her emotional stresses were removed 
by sleep which also reestablished her 
work capability. She performed physical 
exercises and also noted no visual per- 
turbation. 

Bykovsky’s pulse frequency in flight 
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studied with geophysical rockets to 
obtain the current conditions there. 

Distinguishing features of the recent 
flights as compared with earlier ones 
were listed by Blagonravov as a consid- 
erable expansion of medico-biological 
research and the introduction of essen- 
tial improvements in the system to pro- 
vide normal conditions for human ac- 
tivity that permitted the cosmonauts to 
describe their stay in space as "life in 
comfort.” 

Blagonravov said that whereas in 
previous flights, primary attention was 
concentrated on the flight's effects on 
man, there was also emphasis in the 
latest flights on carrying out a number 
of scientific observations such as obser- 
vation of constellations, photographing 
the sun, photographing the disc of the 
earth at daybreak and sunset and carry- 
ing out visual and optical observation of 
the surface of the earth. 

Blagonravov said there were some 
changes in the system of transmis- 
sion of television images and communi- 
cations. 

He said the improved reception on 
the ground was made possible by the 
fact that from time to time images re- 
ceived at several reception points were 
projected to transmission tubes and am- 
plified signals were transmitted by land 
lines to the Moscow television center 
and then to the Intervision and Euro- 
vision systems by cable lines and radio- 

Problem of uniform illumination of 
the spacecraft cabins was solved so that 
there would be no reduction in televi- 
sion lighting when the cosmonaut left 
his seat, Blagonravov said. Additionally, 
there was an automatic brightness ad- 
justment to accommodate lighting 
changes and special lenses were used. 
There also was slowing down of the pic- 
ture taking process and incoming signals 
were regenerated at the Moscow tele- 
vision center to reduce distortion en- 
countered in transmission. 

Blagonravov said both shortwave and 
ultra-shortwave communications worked 
excellently and that for the first time a 
duplex system was used on ultra-short- 
waves. Filters were used on board the 
ships to enable the cosmonauts to re- 
ceive unjammed radio signals from 
earth while simultaneously using their 
transmitters. The Soviet network of 
radio communication stations on earth 
was enlarged “considerably" which pro- 
vided improved quality and increased 
the distance of transmission, Blagonra- 
vov said. Communication was estab- 
lished between the two ships over the 
visibility range of several thousand 
kilometers. 

When a cosmonaut left his seat, reli- 
able communication was assured by an 
arrangement of microphones and loud- 
speakers in the cabin so as to provide a 
uniform acoustic field. 



celeration forces satisfactorily but said 
he could not call his endurance good 
or excellent. Bykovsky said on several 
occasions he oriented the ship in flight, 
completed different medical tests and 
observations, observed earth, horizon, 
moon and sun, took some scientific mo- 
tion picture films of the horizon, cloud 
cover, moon and constellations, worked 
with equipment on board the ship, car- 
ried out radio contacts with earth and 
with Vostok 6 spaceship, floated freely 
in the ship on occasion, ate, rested and 
slept. He said the spaceship was ori- 
ented easily and following orientation 
was stable. It could be oriented cither 
automatically or manually. 

He ate four times daily and had an 
excellent appetite. He said he slept 
soundly and on the first day he fell 
asleep ahead of schedule. 

Bykovsky said that in addition to ex- 
ercises carried out by previous cosmo- 
nauts, he carried out “power" exercises 
with elastic devices (also translated as a 
rubber band). Such exercises, he said, 
helped to maintain his work capability 
during the entire flight. 

In flight he also carried out further 
research of means of radio communica- 
tion between space-earth-space and be- 
tween spaceships. Distance between 
the ships in the current flights changed 
in all directions from five to several hun- 
dred kilometers, Bykovsky said. Never- 
theless, intership communication was 
stable, he said, adding that when Vos- 
tok 6 Went into orbit, the two cosmo- 
nauts exchanged opinions, discussed 
their work, and even sang songs. 

Weightless conditions, he said, pro- 
duced a particular impression and he 
said he awaited such moments impa- 
tiently. He completed different move- 
ments in a free-floating condition, ob- 
served earth and closed his eyes. He 
spent about 90 min. a day out of har- 
ness. Bykovsky later said in a question 
and answer session that he experienced 


no psychic stress, and that he never 
reported seeing any meteorites. He said 
he took no books with him other than 
his logbook and that the only animals 
on board his ship were some fruit flies. 

He said that his flight program pro- 
vided for descent on the 82nd orbit, 
which was done. He said re-entry was 
accomplished automatically at a signal 
from earth. He said Vostok 5 landed 
without mishap but he avoided making 
it clear whether he came down by para- 
chute or in the spaceship. 

In her prepared speech. Miss Teresh- 
kova said that she quickly became ac- 
customed to weightlessness, did physical 
exercises, ate with appetite and slept 
soundly and without dreaming. She 
said she preferred to push her hands 
under restraining straps while she slept 
rather than let them float freely. 

She said her flight assignment in- 
cluded operations of various equipment 
in the cabin, including life-support sys- 
tems and radio communications. She 
registered all observations in her flight 
log, on a tape recorder and with a mo- 
tion picture camera. Miss Tereshkova 
said she and other female cosmonauts 
in training did not want to allow ships 
to be controlled automatically all the 
time and so trained “in full measure” 
which included flying aboard transport 
aircraft and learning to observe instru- 

She said in training great emphasis 
was placed on becoming accustomed 
to the weightless state and parachute 
jumps were made in different condi- 

She said she spent many hours train- 
ing in a simulator. 

Miss Tereshkova said her mission in- 
cluded manual control of the space 
ship in pitch, then roll and yaw while 
being timed by a stopwatch. She 
stopped the watch and recorded indices 
of various instruments. 

The spaceship was obedient and 
handled well, she said, and she described 
the orbits when she took over manual 
control as being among the most mem- 
orable on the flight. 

Miss Tereshkova said later she felt 
a knowledge of flying was necessary to 
handle a spaceship and that while she 
was not a professional pilot she received 
training and was taught to handle air- 
craft of various types. It was only after 
this that she was given training in han- 
dling a spaceship. She said cosmonauts 
carried first-aid kits on spaceships but 
did not use them, nor did they use any 
pain killers. 

She said she bruised her nose when 
she stumbled while running after land- 
ing. 

There was no reference to whether 
the cosmonauts attempted to maneuver 
closer together while in orbit and no 
reference to design, thrust or staging of 
the launch vehicles. 
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Rocket, Missile Designations Standardized 


Washington-Air Forci 
missile designation directive simil 
list of 245 modifications of 58 ro< 
designation, its former designation, its popular name 
A rocket is defined as a self-propelled vehicle, with* 
guidance, whose trajectory or flight path ' 


have issued a common rocket and guided 
one issued for aircraft a year ago. The 
mided missiles identifies each by its new 


is defined 


installed o 
i. Space 


trol guidance 


Juried, and are classified as guided missiles. 

A designation is made up of all or part of the following elements: status prd 
nbol, a letter indicating that the vehicle is being used for experimentation or tes 
inch environment symbol, a letter denoting the type of launching equipment use 
ssion symbol, a letter designating the vehicle's primary mission; type symbol, a lc 
designating the kind of vehicle; design number designating the vehicle type und 
: same basic design; series symbol, a letter used to denote major modifications 


MA-9 Pilot Counters Skeptics 
On Sightings of Small Objeets 


Los Angeles — Astronaut Gordon 
Cooper has forcefully restated his con- 
viction that he did see various small ob- 
jects on earth during his 22-orbit flight 
in May. 

His reports on sighting houses, a river 
boat and its wake, a train with smoke 
rising from it and similar objects (AW 
May 27, p. 26) has produced some 
scientific skepticism and suggestions 
that visual perception and judgment 
may be adversely affected by weight- 
lessness (AW June 17, p. 34). 

“I gave reports on what I saw, not 
what I thought I saw,” Cooper said at 
a press conference here preceding a 
banquet at which he and fellow astro- 
naut Walter M. Schirra, Jr., received 
the Astronautics Award from the 
American Institute of Aeronautics and 
Astronautics. The doubts as to the 
ability of the eye to see such small ob- 
jects from a height of around 500,000 
ft. have not altered his thinking. 
Astronaut Positive 

"I’m not changing my mind one 
bit," he said. “I know what I saw." 
He challenged somewhat testily those 
who question his reports to "take a 
flight and see for themselves.” 

Cooper stated that since his flight 
he had received some scientific reports 
which supported his contention that he 
could actually see the items. In his 
opinion, viewing the earth surface from 
orbital altitude is “no different than 
flying at 30.000 to 40,000 ft." 

Concerning speculation that some 
type of hallucinatory condition caused 
Cooper to imagine lie saw the objects. 
Cooper countered that if he yvere hav- 
ing hallucinations, he doubted that he 


would have been able to manually con- 
trol the Faith 7 space capsule through 
the intricate re-entry maneuver. 

While Cooper did not admit the 
possibility that his observations were 
influenced by any extraordinary’ in- 
fluence of yveightlessness, other space 
life science experts at the AIAA sum- 
mer meeting expressed some hesitancy 
about accepting Cooper’s reports yvith- 
out qualification. There svas no ques- 
tion raised about the astronaut’s verac- 
ity or probity, concerning yvhat he sarv. 
The issue concerned the exact physical 
and nervous system conditions that 
produced the visual impressions. 

Don Flickingcr, USAF (MC) (Ret.), 
a consultant on biomedicine, remarked 
that it svas mathematically impossible, 
according to physical optics, for 
Cooper to have seen the small objects. 
However, Flickinger still believes 

Cooper perceived them, perhaps 

through some other mechanism. 

“We think it is possible for a person 
to store visual impulses, xvhich he can 
then integrate svith the visual picture 
coming into the brain," Flickinger 
said, adding that some nesv theories on 
refraction possibly could explain 

Cooper's sightings. 

More inclined toyvards a view trac- 
ing Cooper’s sighting to some form of 
perceptual aberration is Stanley 

Deutsch, chief of systems research and 
analysis, Office of Advanced Research 
and Technology, National Aeronautics 
and Space Administration. 

“Cooper couldn't have seen yvhat he 
says because of the visual angle,” 
Deutsch claimed. Then commenting on 
Flickinger's theory’ of integration of 
stored impulses rvith actual visual pic- 


ture, Deutsch yvondcred hoyv much of 
this might involve seeing things that 
don't exist (hallucinations), and hoyv 
much is just transfer (of stored im- 
pulses), a common experience in visual 
perception. 

“We need a great deal of study in 
the area of perception [in a yveightless 
condition]" Deutsch concluded. 

Summing up his viervs of the skep- 
tics, Cooper tartly aligned them with 
the scientists svho had said ICBMs 
couldn’t get off the ground and that a 
human could not stand yveightlessness 
for any period of time. 

Both astronauts yvere vocal concern- 
ing the latest trvin Soviet space flights, 
particularly the one by the yvoman 
cosmonaut, Valentina Tereshkova. 
When asked yvhether he felt that, in 
vicrv of the Russian accomplishments, 
the U.S. should send up a man and 
woman together in a Gemini vehicle, 
Cooper said U.S. astronauts yvere se- 
lected on the basis of having necessary’ 
qualifications to carry out the mission. 

“We feel man is important to the 
mission. We xvant someone rvho can 
participate, not just ride along.” he said. 
Schirra added that in orbiting a yvoman 
the Russians had demonstrated that 
they “could afford the luxury of a pas- 
senger along for the ride." 

Women Astronauts 

A NASA spokesman who attended 
the press conference said Cooper and 
Schirra yvere expressing their personal 
vieyvs concerning the ability’ of Miss 
Tereshkova to participate in the mis- 
sion. He said NASA had no official 
opinion on the subject. However, this 
NASA oflicial referred to the biography 
of the yvoman cosmonaut and the radio 
messages to and from her space capsule 
as indicating a lack of a high degree of 
competence. Miss Tereshkova is re- 
ported to have been an amateur para- 
chute jumper and a cotton mill yvorker 
prior to entering cosmonaut training. 

Regarding the selection of an Ameri- 
can yvoman astronaut. Cooper said that 
to date "not one single yvoman has 
gone through even the initial steps in 
the qualifications necessary to become 
an astronaut." 

Schirra noted that the role of yvomcn 
in future space programs will have to 
be investigated. “A yvoman will be or- 
biting some day," he predicted. 

In other comments during the con- 
ference, Cooper maintained, “We are 
[still] planning to beat the Russians 
to the moon." He also stated that relia- 
bility of space hardsvarc is improving, 
but further improvements yvould be 
yvelcomed. 

In discussing planning for Gemini 
trvo-man missions, Schirra said the 
same techniques used in tyvo-seater 
training airplanes, xvith an experienced 
pilot and a fledgling, could be used. 

31 
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DASH Will Be Operational in November 


Washington— Navy’s drone anti-sub- 
marine helicopter (DASH) will make its 
first operational appearance aboard de- 
stroyers of the fleet in November. The 
August target date for introduction of 
the DSN-1 will be missed because vi- 
bration problems caused the 80 aircraft, 
which Gyrodync Co. of America pro- 
duced concurrently with development, 
to be grounded from early this year to 
June 5. 

Vibration under full load conditions 
had severely affected the altitude sens- 
ing device of the automatic flight con- 
trol system, resulting in the loss of 
several aircraft. A partial fix now per- 
mits restricted operation of production 
aircraft. The Navy expects to have the 
problem solved in time to allow unre- 
stricted operation when the DASH is 
introduced into the fleet. 

President Kennedy watched a DASH 
demonstration from shipboard during a 
recent Navy firepower demonstration 
off the West Coast. The contra-rotat- 
ing rotor helicopter took off from its 
parent destroyer m moderate seas and 
delivered a torpedo close enough for 
the presidential party to sec. It operated 
on three consecutive dovs. 

As the seven-year DASH program 
now stands, the secretary of defense has 
approved budgeting for enough aircraft 
to provide two— plus a backup aircraft 
—for each of the Navy's 2-10 destroyers, 
in addition to development models. 


Weapons Delivery 

The program was approved primarily 
s of delivering convc 


nuclea 




range from surface ships several orders 
of magnitude greater than other sys- 
tems’ capabilities. 

This is explained bv the relatively 
low cost of the DASH-SI 2 5.000 each 
for the airframe excluding the guidance 
system and weapon— and the simplified 
shipboard installation. If a missile sys- 
tem were used, the ship reconfiguration 
would be complex and expensive, and 
the control system would be sophisti- 
cated. A DASH conversion simply 
means providing a flat deck on the aft 
part of the ship and building a small, 
heated hangar to house the two aircraft. 
In addition, the control system is essen- 
tially the same as that used for directing 
target drone aircraft since early in the 
1950s, with the added feature that it 
is integrated with the ship’s combat in- 
formation center (CIC). 

Navy surface ships, including destroy- 
ers and destrover escorts, have shifted 


from the conventional depth charge de- 
livery to the use of ''hedgehogs," which 
can be fired out about 200 vd., and 
now are getting the Asroc surface-to- 
subsurfacc missile. But even Asroc is 
too limited in range to take advantage 
of present-day detection ranges. 

DASH is intended to take advantage 
of its speed-80 kt.-and loiter timc-1 
hr.— to operate up to 30 naut. mi. from 
its home ship. 

DASH has encountered internal Navy 
opposition, especially from naval avia- 
tors who believe that drone operation 
from destroyers in high sea states is 
impractical. But at the same time they 
arc uncnthusiastic about operating 
manned helicopters from destroyers. 

The Navy is firmly committed to 
converting almost all of its destroyers, 
including those in storage, to the 
DASH system. Many are already con- 
verted and are waiting operational 
status of the aircraft. 

DSN-1 Operation 

In operation, the DSN-1 is wheeled 
from its hangar and tied down on deck 
with a hold-down cable, which has a 
quick-release connection operated by 
the controller. Two umbilical cords also 
are connected to the aircraft. One starts 
the engine and the other sets the gyro- 
scopes for the automatic flight control 
system and provides other preflight 
checkouts for the weapon. The 300 
slip, Boeing T50-S gas generator tur- 
bine needs little warmup time, so 
launching can be accomplished in 


RAAF Briefings 

London-Royal Australian Air Force 
technical team, headed by Air Marshal 
Sir Valston Hancock, was in England 

the British Aircraft Corp P TSR.2 tactical 

for rollout this fall. 

At stake is a re-equipment order worth 
nearly $150 million for replacement of 
the RAF’s Canberra jet bombers. Pre- 
sentation of the TSR.2, the second made 
to Australia in a year, followed the 
team’s inspection of the Dassault Mirage 
4 the previous week in France. 

The team is scheduled to leave Eng- 
land this week for the U.S., where it 
will inspect the McDonnell F-4B. Po- 
tential Australian order is for 25 to 50 
units, and also includes negotiations for 
trainer aircraft. Consideration for the 
latter now centers on the French Fouga 
Magistcr. the British Hunting Jet Pro- 
vost and the Canadair CL-41. 


The takeoff and landing controller 
has a station at deck level on one side 
of the ship at the hangar. He is able 
to control the collective pitch by set- 
ting the altitude dial. His cyclic stick 
provides control over direction, pitch 
and roll. Heading is also controlled by 
setting a dial. 

On takeoff in sea states ranging from 
calm to No, 6-13 to 20-ft. swells-the 
controller applies full power and sets 
a higher altitude, which applies up col- 
lective pitch on the rotors. Then he 
releases the hold-down cable and the 
aircraft climbs. At the predetermined 
altitude, the aircraft levels off and is 
guided roughly on a heading toward its 
target by the deck controller. 

Control Change 

In the meantime, another controller 
in CIC has observed the helicopter on 
his radar scope. He sets his dials to 
conform with the flight speed, heading 
and altitude. On signal, control is 
shifted from the deck officer to CIC. 

Tire CIC controller operates from a 
dual-purpose scope that follows the 
drone by radar and indicates the target 
submarine location as determined by 
sonar. He controls the drone's move- 
ments toward a target. When the sonar 
and drone positions coincide, and the 
target has been identified as an enemy 
submarine, the CIC controller actuates 
the arming and release switches, drop- 
ping the torpedo or nuclear weapon. 
Then he returns the drone to the vicini- 
ty of the ship. 

At this point the deck controller 
takes over and lands the aircraft. This 
is possible in sea states up to No. 3- 
H to 4 ft. Gyrodync is working on a 
system for controlling landings in sea 
states up to No. 6. In this, the aircraft 
would be brought over the deck at 
about 50 ft. It would then unreel a 
cable that would be attached to one on 
the deck. 

This cable would be used as part of 
a sensing system that directs the air- 
craft’s flight to keep it over the landing 
spot. The system is an adaptation of 
one used in Sikorsky HSS-2 helicopters 
to remain stationary over dunking 

When the helicopter is about 2 ft. 
above the deck, an automatic detent on 
the cable engages a deck fitting and 
restrains the aircraft from rising again. 
Then the aircraft is landed. 

This landing system will permit the 
whole DASH system to operate in any 
sea conditions in which submarines can 
operate. In sea states No. 6 or above, 
submarines are generally ineffective. 
These states arc typical of hurricanes 
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European-Built’ F-104G Makes Low Pass at Paris Show 

Vapor condensation trails arc shown streaming from the wingtips of a European-built Lockheed F-104G Supcr-Starfighter during a low- 
level. high-speed demonstration at the Paris Air Show by Bernard Ncefs, chief test pilot of the Belgian firm SABACA (Soeicte Anonyme 
Beige de Constructions Acronautiqucs) of Brussels. SABACA is part of the European consortium building F-104Gs. Ncefs low-level 
demonstration of the F-104G, including afterburner turns, was one of the outstanding flight demonstrations on final day at Le Bourgct. 


and typhoons and some other disturb- 
ances in the North Atlantic and North 
Pacific. 

In 1961. two years after the DASH 
program first got under way, Gyrodync 
took the first steps to begin a crew 
training program. Technical manuals 
were written and men were trained in 
maintenance of the powerplant, avionics 
and airframe. Officers were trained in 
controller duties. 

Now the Navy has assumed the task 
at two fleet introduction sites (FIS). 
One FIS is located at San Clemente 
Island off the California coast, west of 
San Diego. Another is located at Dam 
Neck, Va. Responsibility for the train- 
ing is in the hands of Utility Squadron 
Three (VU-3) on the West Coast, and 
Utility Squadron Six (VU-6) on the 
East Coast. VU-3 and VU-6 were 
chosen because, as part of the naval 
aviation organization, their duties in- 
clude training and operation of drones 
for use as fleet practice air targets. 

Over-all program control for the Navy 
is vested in the anti-submarine warfare 
division headed by Rear Adm. J. N. 
Shaffer, who reports to the depute 
chief of naval operations for fleet 
operations and readiness. Capt. Carl 
A. Sander monitors for the program. 

Program management is located in 
the Bureau of Naval Weapons under 


Rear Adm. Allen M. Shinn, assistant 
chief for program management. The 
program officer, Cdr. J. C. Henderson, 
is located in the directorate for under- 
sea warfare programs. 

Funding so far has been as follows: 
Fiscal 1961, S43 million; Fiscal 1962, 
S52 million: Fiscal 1963, S93 million. 
This funding is for the complete sys- 
tem, Funds requested for Fiscal 1964 
are much higher and the for the the 
three years following will level off at 
a slightly lower figure as production 
rises sharply and development is com- 
pleted. 

Morale of destroyer fleet personnel 
has risen in anticipation of the deploy- 
ment of the DASH system. The de- 
stroyer and destroyer escort Navy repre- 
sents the last stronghold of the surface 
or "black shoe” officers and men, be- 
cause the number of larger ships has 
been reduced. The existence of the few 
remaining is threatened due to Admin- 
istration doubts of the need for an 
elaborate surface-to-air missile defense 
system for the fleet. 

Adm. Shaffer gave an example of 
how well the DASH is being received. 
When the aircraft have been aboard 
ship, the crew has had a tendency 
to fly them too much. "I’ve had 
to remind them that these aren’t model 
aircraft to play with." he said. 


Studies of Aerospace 
Plane Are Awarded 

Washington— Air Force has selected 
three firms to receive development plan- 
ning study contracts covering system 
design for its aerospace plane concept, 
which envisions a manned, winged, 
earth-to-space vehicle propelled by air- 
breathing and rocket engines (AW Oct. 
31. 1960. p. 26). 

Ceneral Dynamics/As t ro n a u t ics , 
North American Aviation's Los Angeles 
Div. and the Douglas Aircraft Co. each 
will receive contracts for $500,000 
from the Air Force Aeronautical Sys- 
tems Div. at Wright-Patterson AFB. 

Independent studies had been made 
by seven companies under development 
planning study No. 79900. In addition 
to the winners, they were Lockheed 
Aircraft Corp., Republic Aviation Corp„ 
The Boeing Co. and Coodycar Aircraft. 

A total of S17 million was appropri- 
ated for Fiscal 1963 for development of 
aerospace components, and $19 million 
has been requested for Fiscal 1964. 

The original aerospace plane concept 
envisioned a craft powered by liquid 
hydrogen and liquid oxygen. The oxy- 
gen would be fractionally distilled from 
air gathered at the fringes of the atmos- 
phere, then compressed and liquefied. 
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House Yields to Administration on RS-70 


Washington — House last week 
slashed Defense Dept, budget requests 
for such major programs as the mobile 
medium-range ballistic missile 
(MMRBM), communication satellite 
and surface-to-air Mauler missile, but 
finally resigned itself to the Kennedy 
Administration's decision to limit the 
RS-70 project to three-aircraft. 

This action came as the House passed 
and sent to the Senate a bill to appro- 
priate S47,082,009,000 for all the Fis- 
cal 1964 military programs except as- 
sistance to foreign countries and con- 
struction, which are handled in separate 
bills. The total is 51,932,228,000 less 
than President Kennedy requested, but 
is an overwhelming endorsement of the 
Administration’s defense strategy. 

The favorable vote signified that De- 
fense Secretary Robert S. McNamara 
won the argument in the Housc-at 
least for the time being— about whether 
his Fiscal 1964 budget puts enough em- 
phasis on manned bombers and military 
space programs. McNamara and his 
civilian associates contended that any 
strategic bombers of the future must 
be looked upon as missile-launching 
platforms. For the immediate future, 
lie argued, land was a better base for 
missiles than either existing bombers 
or the RS-70. He added that existing 
bombers will last into the 1970s. But 
he promised to pursue advanced con- 
cepts intensively and report back to 
Congress next year on the feasibility of 
such developments as long endurance 
and low-altitude, high-penetration air- 
craft (AW May 6, p. 33). 

Military Space 

As for military space. McNamara and 
other defense leaders successfully ar- 
gued that enough money was being 
spent to identify the most promising 
areas for later development. Tin's view 
will continue to be challenged by many 
members of Congress who feel the U. S. 
military space program is lagging behind 
the Russian effort. But the House ma- 
jority, traditionally more economy- 
minded than the Senate, settled for the 
current military space program after 
expressing hope that the USAF-Boeing 
Dyna-Soar would be continued. 

These were major changes recom- 
mended by the House in President 
Kennedy's Fiscal 1964 defense budget: 
• MMRBM. Request reduced from 
5143.1 million to 543.1 million, a 5100 
million slash. House Appropriations 
Committee, in its report, said that "un- 
til the program definition phase is com- 
pleted and has been analyzed, no basis 
for a firm cost estimate for Fiscal Year 
1964 is available.” The committee pre- 
dicted that if the full amount requested 


were appropriated, "efforts would be 
made to reprogram much of the money 
to other functions,” noting that 555 
million of the S80 million appropriated 
for the MMRBM in Fiscal 1963 had 
been reprogramed. 

The committee said that no negotia- 
tions for deploying the MMRBM have 
taken place since the Fiscal 1963 ap- 
propriation, and “it would seem wise to 
have a firm agreement with certain 
countries before spending the hundreds 
of millions of dollars required for the 
development of this new missile system. 
Other missile systems in the military 
inventory, or soon to be in the inven- 
tory. and tactical fighter-bomber aircraft 
now in the inventory and under devel- 
opment, could fulfill much of the mis- 
sion for that which the MMRBM is 
designed.” 

MMRBM Replacement 

The committee report said the Army- 
Martin Pershing or Lockheed-Navy Po- 
laris could fulfill MMRBM require- 
ments. Further, the committee said, 
the SlOO-million slash still would leave 
enough money to continue work on the 
MMRBM stellar inertial guidance sys- 
tem. The committee said the Defense 
Dept, should “study very carefully the 
concept of and the requirement for the 
MMRBM," because “it would seem 
unwise to develop a MMRBM unless 
it can be conclusively established that it 
will add a capability to our national de- 
fense that could not be otherwise at- 

• McDonnell RF-4C. Reduced request 
by 525 million, with S3 million of that 
amount coming from funds requested 
for spare parts. House Appropriations 
Committee noted the development 
problem in the electronic systems and 
said, “the reduction will serve to slow 
down the procurement process pending 
development of firmer designs . . ." 

• Lockheed C-141. Reduced request bv 
S23 million, with S10 million from the 
spare parts account. The committee said 
remaining 51 5 million cut would “in- 
sure a stronger review" of how the 
development costs should be split be- 
tween the government and Lockheed. 
The committee implied in its report 
that Lockheed should pay a sizable por- 
tion. declaring that the contractor 
"could profit from the commercial po- 
tential of the aircraft." 

• Lockheed HC-130E to support USAF 
air rescue service. Request cut by 516.- 
175,000, "pending a needed study look- 
ing toward more realistic and definitive 
requirements in this area." 

• Machine tools. Cut $2.7 million from 
the request for 527 million to procure 
added USAF aircraft machine tools. 


Committee said "a more careful study" 
of the need and cost-sharing is needed. 

• Boeing Dyna-Soar. Request increased 
from S98 million to 5125 million. The 
bill said the S125 million could be 
spent on Dyna-Soar “or Mach 3 aircraft 
programs.” The committee report said 
money for the RS-70 could come out 
of that 5125-million fund, but that “no 
space vehicle should be construed to 
be a Mach 3 aircraft,” thus directing 
defense not to use Dyna-Soar funds 
for the USAF Gemini program. 

"The Dyna-Soar program offers a 
unique and valuable contribution to 
the nation’s space program and to the 
national defense," the committee re- 
port said. "Knowledge gained from the 
Dvna-Soar program will apply to 
numerous projects which require data 
on high-temperature structures, and the 
Dvna-Soar vehicle itself may offer real 
military operational opportunities . . . 
in advanced configurations.” 

• North American RS-70. No monev 
was requested and none was voted as 
the House reversed itself. The House 
last month authorized 5314.3 million 
to expand the RS-70 reconnaissance- 
strike bomber program from three to 
five aircraft, as recommended by the 
House Armed Services Committee 
(AW May 20, p. 35). But the House 
Appropriations Committee, in not rec- 
ommending additional RS-70 funds, 
noted that extra money appropriated in 
previous years had not been spent on 
the aircraft; that the Defense Dept, was 
studying advanced manned aircraft, and 
that the U.S. was pressing the develop- 
ment of a Mach 3 transport. These 
comments amounted to a committee 
decision to call off its campaign to have 
the program expanded beyond what 
McNamara desired. 

• Communication satellite. Congress 
appropriated 595 million for the Army’s 
Advent communication satellite pro- 
gram for Fiscal 1963. When the old 
Advent was canceled. Congress allowed 
Defense Dept, to reprogram only 513.3 
million of the 572.9 million left over, 
recommending that the remaining 
559.6 million be used in Fiscal 1964 for 
the reoriented Advent program. De- 
fense Dept, requested S73 million for 
Fiscal 1964— S53.2 million for Air 
Force, S20.2 million for Army and the 
rest for the Defense Communications 
Agency— but the committee approved 
570 million and said “the waste which 
resulted from the ill-fated Advent 
program should not be repeated. Tire 
committee feels that when a syn- 
chronous orbit satellite system is de- 
veloped, it will be much superior to the 
medium-altitude random orbit system 
currently proposed by the department. 
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The random orbit system may be more 
easily achieved, although this is not cer- 
tain, but the committee feels that the 
deployment of a random orbit system, 
if a synchronous orbit system might not 
be too far behind, would not be wise. 

• Ling-Temco-Vought Lance (Missile 
B). Reduced the Army request by 55 
million. The committee challenged 
Army’s argument that ordering the 
weapon to be produced in an Army fa- 
cility in Warren, Mich., rather than 
Dallas, Tex., where Ling-Temco-Vought 
is located, would save money. 

• General Dynamics Mauler. Entire 
$96.3-million request for this surface- 
to-air missile denied because of devel- 


Los Angeles— Jet Propulsion Labora- 
tory' briefed industry here June 28 on 
its requirements for a lightweight roving 
lunar vehicle to be carried aboard Sur- 
veyor soft lander spacecraft. The rover 
would make landing site measurements 
in support of the Apollo program. 

Two or more companies will be 
picked bv JPL to conduct parallel 
Phase 1 design studies and engineering 
test model development programs. Pro- 
posals are due Aug. 19. 

Objectives of the program arc: 

• Obtain sufficient data within an area 
of 1-mi. radius surrounding the Surveyor 
soft lander to determine whether the 
site is suitable for manned landings. 

• Provide the capability for making 
measurements beyond those required 
for manned landing site verification. 

• Develop and demonstrate a capability 
for locomotion over the lunar surface. 

At the conclusion of the Phase 1 
effort— which will include charting the 

C reliminary design features of the ve- 
icle and fabricating a test model— one 
of the contractors is expected to be 
chosen to continue the program. A 
flight quality prototype is planned for 
development in Phase 2, and the first 
of several flight-worthy lunar roving 


Defense Council Post 

E. V. Huggins, executive vice presi- 
dent of associated activities and director 
of Wcstinghousc Electric Corp., has re- 

chairman of the Defense Industrv Advis- 
ory Council. 

Huggins has served as an assistant sec- 
retary of the Air Force and as president 
of the National Security Industrial Assn. 
He will continue to serve as senior con- 

dustry matters, lbs new office will be 
located at 120 Broadway in New York. 


opmcntal problems with the weapon. 

• Navy aircraft. The committee denied 
any procurement money for the Grum- 
man EA-6A; cut Grumman E-2A 
Hawkeye and S-2E Tracker requests by 
517 million and 51 million respectively; 
denied 54.6 million requested for Beech 
U-8F Seminole; denied 511.7 million 
requested for North American T-2B 
Buckeye trainer, and refused to appro- 
priate any money for the procurement 
of Grumman TC-4B Gulfstream navi- 
gational trainers, declaring that the 
Navy should continue to use Air Force 
training aircraft for this purpose. The 
committee also reduced the request for 
McDonnell RF-4Bs by S7.7 million. 


vehicles is scheduled for delivery in 
the first quarter of 1966. An undeter- 
mined number of flight vehicles are 
planned for delivery during Phase 3 
on a quarterly delivery basis. 

Two generations of roving vehicles 
are to be studied. The first, to weigh 
less than 100 lb., is to be compatible 
with the initial 2,100-lb. version of the 
Surveyor lander. The final version of 
this lighter rover is to be ready for 
launch in mid-1966, an indication that 
it will fly aboard an early vehicle in 
the Surveyor lander series. 

A second-generation vehicle, not to 
exceed 300 lb., is earmarked for the 
heavier, 2,500-lb. Surveyor, scheduled 
for the full-capability Atlas-Centaur 
boost vehicle (AW Oct. 8, p. 76). Its 
first mission is targeted for 1967. The 
heavier rover is expected to extend the 
radius of the site survey capability. 

The vehicles are to survey the landing 
site areas, gathering data which can 
be employed in making small-scale relief 
■naps, determining surface slopes and 
surface structural properties. Contem- 
plated measurements of static shear 
strength will assist in land locomotion 
design, while measurements of dynamic 
soil properties would aid in design of 
future spacecraft touchdown systems. 

The rover is to have a capability for 
recording force vs. sinkage to a 50-cm. 
depth on surface material having a 
gradient of 8 psi./ft. Topographical 
maps to be constructed from secured 
data are to have surface contour in- 
tervals of 50 cm. with an accuracy of 
±25 cm. Slopes greater than 15 deg. 
are to be identified. 

JPL has stressed that reliability will 
be the primary factor in rover vehicle 
design, ahead of performance, stability, 
measurements, schedule and cost. 

Emphasis will be placed on a roving 
vehicle design that minimizes vehicle 
dependence on the Surveyor vehicle. 


Turbine Engine Parts 
Policy Is Criticized 

Washington— Navy Dept, has been 
criticized for permitting United Air- 
craft Corp. to become established as a 
sole source for spares and parts for mili- 
tary gas turbines, manufactured by 
UAC’s Pratt & Whitney Div., in a re- 
port by the General Accounting Office. 

This was due to Navy’s failure to 
keep abreast of technical data that 
would have made it possible for other 
firms to bid, GAO said. 

Since GAO launched its investiga- 
tion, Navy has corrected the situation 
under an agreement with United. GAO 
said the corporation will furnish Navy 
complete technical data for all parts. 
Tlie parts classified as "non-engineer- 
ing critical” may be opened to competi- 
tive procurement. 

The GAO investigation covered the 
period from 1944 through 1962, and in- 
volved contracts for military gas turbine 
engines totalling over 54 billion, includ- 
ing $400 million for research. The total 
covered 44 contracts with UAC. The 
main models covered in the 53.6- 
billion in production contracts reviewed 
bv GAO were Pratt & Whitney’s J52, 
J57, J75 and TF33. 

"Under its contracts with United 
Aircraft for the research and develop- 
ment of the engines, the government 
acquired a massive amount of related 
technical data together with the unre- 
stricted right to use the data for any 
governmental purpose, including re- 
procurement,” GAO said. "However, 
this capability was lost by the Dept, of 
the Navy’s failure, when entering into 
and administering follow-on production 
contracts, to acquire unlimited rights 
to use current data which gradually re- 
placed the unrestricted data. The effect 
of this was costly to the government in 
that it established United Aircraft as a 
virtual sole-source supplier of replace- 
ment parts for the engines used by more 
than 50% of the entire tactical and stra- 
tegic air arms of the U.S. . . .” 



JPL Outlines Requirements For 
Lightweight Roving Lunar Vehicle 
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Experts Rebut McNamara; Back 
Boeing's Use of Titanium for F-lll 


By George C. Wilson 

Washington— Senate Permanent In- 
vestigations Subcommittee finished 
building its case against Defense Secre- 
tary Robert S. McNamara's F-l 1 1 
(TFX) decision last week by taking 
testimony from witnesses who chal- 
lenged claims that Boeing's proposed 
use of titanium in the aircraft was un- 
sound. 

McNamara reversed USAF - Navy 
source selection boards which recom- 
mended Boeing for the $6. 5-billion F- 
1 1 1 tactical fighter contract. He and 
USAF Secretary Eugene M. Zuckert 
justified their choice of General Dy- 
namics-Grumman for the contract partly 
on grounds that Boeing’s planned use 
of titanium might lead to technical 
problems. 

In a 52-page statement filed with the 
subcommittee Mar. 13 (AW Mar. 25. 
p. 81), McNamara said one of three 
major problems that could complicate 
the development of the Boeing design 
“was its extensive use of titanium in its 
wing carrv-through structure." 

Zuckert, in his Nov. 21. 1962. mem- 
orandum on the decision signed also by 
Navy Secretary Fred Kortli and ap- 
proved by McNamara, said one of the 
examples of “excessive optimism in the 
Boeing proposal” was “the use of ti- 
tanium in structural members." 

Chairman John L. McClellan <D.- 
Ark.) obtained this point-by-point re- 
buttal to those arguments in a hearing 
June 25, which marked the end of his 
attempt to, as he said, “build the case 
from the ground up" before question- 
ing McNamara, Deputy Defense Secre- 
tary Roswell L. Cilpatric, Zuckert and 
Korth: 

• Wing structure. George Gerard, con- 
sulting engineer who served on the 
Defense Dept.’s titanium sheet rolling 
advisory panel, said that "from my own 
independent analysis," Boeing made "a 
correct choice of materials” in the wing 
carry-through structure. He said steel 
would be 23% heavier and aluminum 
alloy 89% heavier in the structure re- 
quired to withstand the strain in that 
area of the wing. "My opinion,” Gerard 
said, "is that there is no significant risk 
in the use of titanium in this applica- 
tion. It has the distinct advantage that 
it makes the plane lighter. In fact, I 
would question the use of any other 
material in this application." Walter 
Hylcr of the Battelle Memorial Insti- 
tute said he agreed that Boeing pro- 



Ward Minklcr, manager of technical 


services for the Titanium Metals Corp. 
of America, said "the Boeing design as- 
sumptions, the strengths, the use with 
which they were putting the metal, was 
within the capability of the metal as we 
know it ... It carries no unusual risk.” 

• Fatigue, temperature. Gerard said the 
best way to answer about fatigue on any 
metal is by conducting tests ' on the 
complete airplane." He added, how- 
ever, that using titanium would not in- 
crease the chances of encountering fa- 
tigue problems and might well be bet- 
ter. Titanium did not pose tempera- 
ture problems as Boeing planned to use 

Minkler said the titanium alloy Boe- 
ing had planned to use underwent 4,000 
hr. of testing at Battelle. “We have re- 
viewed the Boeing desien assumptions 
with respect to fatigue and, on the basis 
of our Battelle study, in our judgment, 
Boeing made a very' sound use of tita- 
nium from a fatigue standpoint.” 

Ray Quadt. metallurgist for Bridge- 
port Brass Co. of Youngstown, Ohio, 
said from his knowledge of the titanium 
alloy Boeing intended to use "there docs 
not seem to be any risk encountered by 
Boeing in this application." 

• Titanium thickness. Arne Sorenson, 
Boeing airframe design section chief for 
the F-lll, said maximum thickness of 
wing carry-through plates would have 
been 3 in. thick. This would have been 
in the local pivot area. However, the 
outboard lugs would have been 1-in. 
thick. Boeing officials said that 1-in. 
was not an unusual thickness. They 
said the lower surface of the carry- 
through structure would have a strength 
of 100,000 psi. 

• Previous experience. Boeing officials 
said titanium was not contemplated for 
use on any of the F-l 1 l’s moving parts, 
declaring that steel with Teflon as the 
bearing was intended. 

• Aluminum-titanium splices. Robert 
E. Watson, Boeing’s chief of structures, 
said the fatigue problems had been 
thoroughly analyzed and that the splices 
were designed in accordance with 
engineering techniques that are widely 
accepted. 

• USAF instructions. Sorenson quoted 
an Air Force F-lll work statement 
which said "special consideration shall 
be given to the use of titanium with a 
view toward reducing weight of the air- 
craft." A letter from Col. Gayle dated 
Aug. 9. 1962, said titanium "is not ad- 
visable for applications in heavy section 
areas because of lack of data on titanium 
alloys in heavy sections." Sorenson’s re- 
buttal was that he did not consider 1-in. 
thickness a heavy section. 


News Digest 


New Zealand cabinet has approved 
funds for immediate purchase of three 
Lockheed C-130E transports for the 
Royal New Zealand Air Force. The 
cabinet also approved inclusion of five 
anti-submarine aircraft in its five-year 
defense program. While in Lockheed’s 
Marietta plant negotiating for the 
C-130Es, a 14-man air force team will 
look at Lockheed’s plans for a proposed 
anti-submarine warfare version of the 
C-130. Lockheed’s present ASW air- 
craft is the P-3A Orion built by Lock- 
heed-California. 

Bell Helicopter Co. last week was 
awarded a 554,091,315 million supple- 
mental contract by Air Force for 296 
UH-1B and 168 UH-1D turbine-pow- 
ered helicopters for the Army. This 
contract includes an order increase, and 
updates a S25-million letter contract 
awarded last November. Total value 
of the contract for 464 aircraft is $79,- 
091,315. Included in the new order 
arc four UH-lBs for the Royal Nor- 
wegian Air Force and three for the 
Royal Australian Air Force under the 
military assistance program. 

National Aeronautics and Space Ad- 
ministration has notified Congress that 
it will use 56.2 million in research and 
development funds appropriated in Fis- 
cal 1962 for Mariner, Bios satellite and 
launch vehicle programs for modifica- 
tion of launch pad 36B at Cape 
Canaveral. Work on the Atlas Agena B- 
Ccntaur pad was to have cost SI 8.8 
million, but is now estimated at 524.9 
million. 


Avco Corp.’s Research and Advanced 
Development Div. has received a $121,- 
810 contract from NASA's Lewis 
Research Center for development of a 
2-3 kw. electrothermal engine. 

J. C. (Cliff) Garrett, 55, founder of 
the Garrett Corp., died in Beverly Hills, 
Calif., June 23. At the time of his 
death, Garrett was serving as president 
and chairman of the board. 

Royal Netherlands Navy has ordered 
Short Seacat ship-to-air missiles for in- 
stallation on four frigates. Each ship 
will be equipped with two Seacat 
launchers. 

Douglas Campbell vice-president and 
general manager of Pan American-Grace 
Airways since 1948, has retired after 24 
years of service with the airline. 

Thomas G. Rutledge, vice president 
and general counsel of McDonnell Air- 
craft Corp., was killed last week in a 
collision of his car with a truck in St. 
Louis County. 


AVIATION 


SPACE TECHNOLOGY, July 1, 1963 


AIR TRANSPORT 


Northeast Retention of Aircraft Proposed 


Sen. Kennedy, Massachusetts governor seek to save 
New England service amid threats of repossession. 

By James R. Ashlock 

New York— Hughes Tool Co. was offering proposals last week to General 
Dynamics Corp. and Vickers-Armstrongs, Ltd., by which Northeast Airlines 
could continue at least temporary use of its Convair 880 and Viscount aircraft. 

Both General Dynamics and Vickers had threatened to repossess Northeast's 
six Convair 880s and nine Viscounts unless overdue payments were made 
(AW June 24, p. 40). Approximately S4.8 million is owed on the Convairs 
and S7 million on the Viscounts. 


Hughes Tool's initial proposal sug- 
gested that in view of Northeast’s finan- 
cial condition, consideration be given 
to writing off the debt in exchange for 
eventual return of the aircraft. Until 
they were returned, possibly by the end 
of September, lease payments would be 
made on a scale approximating half the 
normal monthly payments called for in 
the original lease and purchase con- 
tracts, according to the proposal. 

Such a move would allow Hughes 
Tool time to re-equip Northeast with 


manufacturers’ threats to attach the air- 

He also asked whether it would 
not be better to let Northeast keep the 
aircraft for a while and try to effect 
a recovery rather than wipe out the 
carrier’s means of producing revenue. 

It was decided that the participants 
in the meeting would study the prob- 
lem through the week, then reconvene 
before Peabody at 4 p.m. last Friday 
to present any new proposals. 

General Dynamics spokesmen 


substitute aircraft. The tool company al- pressed little satisfaction with the 


ready owns four 880s, two of which £ 
in storage at Ontario, Calif. The two 
others are at Boston, having been used 
by Northeast on its Florida routes 
during the winter. 

Ceneral Electric, which was leasing 
the CJ-805-3 engines to Northeast for 
the 880s, also has told the airline to 
return the engines with the airframes 
to General Dynamics. The company 
said Northeast is 52.35 million in de- 


Hughes Tool plan, saying it wa 
practical for them simply to write off 
the money due them and at the same 
time let Northeast keep the 880s for 
a reduced lease price. 

"The last thing we want to see is 
Northeast going bankrupt." a General 
Dynamics official said. "But we are the 
guarantors of the lease on those 


fault 


lease pavm 


e had 
them while Northea 


make 


S842.000 due since the beginning of 
1963 for spare parts and maintenance. 
Lease, which was signed in June, 1960, 
was canceled by General Electric on 
June 19 of this year. 

Hughes Tool's offer came amid grow- 
ing concern in New England political 
circles over the threatened loss of 
Northeast’s service to that area. Gov. 
Endicott Peabody of Massachusetts 
called a meeting last Monday in Boston 
to discuss the problem. 

Present at the meeting was Sen. 
Edward M. Kennedy, brother of the 
President, who urged those present to 
do everything possible to insure North- 
east’s continued operation. Kennedy’s 
concern over Northeast stems largely 
from Boston being the carrier’s home 
base, and the senator’s slogan in the 
recent election campaign was "I can do 
more for Massachusetts." 

Kennedy's presence reportedly was a 
factor in cooling down the two aircraft 


including nothing." 


is been paying 


Northeast received the six aircraft in 
1960 on a direct lease from General 
Dynamics. Approximately 520 million 
was scheduled for payment under the 
seven-year lease. This came at a time 
when Northeast and Trans World Air- 


lines had formal plans to merge, a plan 
which was later canceled. 

The aircraft were part of an order 
for 30 Convairs placed by Hughes Tool, 
which planned to lease them to TWA. 
However, financial complications arose 
with Hughes Tool that not only delayed 
delivery of the 880s, but actually inter- 
rupted their production. 

Hughes Tool later proposed that six 
of the completed aircraft be leased to 
Northeast by General Dynamics, and 
this idea was accepted. Hughes Tool 
eventually purchased the remaining 24. 
delivering 20 to TWA and keeping four. 

Marginal success of its commercial 
jet program resulted in General Dynam- 
ics having to write off 596.5 million in 
pre-tax losses for 1960 on the 880 pro- 
duction. The corporation encountered 
further financial obligations when it 
purchased the Material Service Corp. in 
1960 from the Crown family, giving 
shares of convertible preferred stock as 
part of the payment. 

The Crown family then bought the 
Beverly Hilton Hotel in Los Angeles 
and used 366,234 shares of the General 
Dynamics stock, worth approximately 
525 million, as partial payment. Hilton 
subsequently exercised the option to 
have General Dynamics purchase the 
stock at 566 per share. 

This outlay, plus the writeoffs on the 
880 program, put General Dynamics in 
a position of needing immediate cash. 
Rather than take the larger sum that 
stood to be gained from Northeast’s 
monthly principal and interest payments 
on the 880 lease. General Dynamics 
decided to sell the lease for the 520- 
million value of the aircraft. A syndi- 
cate of banks and insurance companies 
was willing to accept such a deal. 

However, General Dynamics had to 
guarantee the lease before the lending 


Pan Am Seeks $160 Transatlantic Fare 


The i 


ihington— Pan A 
lantic one-way I 
af the Civ 


cs to S160 and CaUfornia-to-Hawaii fares to S100. subject 
:s Board. 


of the 




irk and Puerto Rico, would cut S103 from the basic 
the Atlantic to London and S33 from the California-Hawaii fare level. Thrift class 
would be provided on a vear-around. daily flight schedule, occupying the entire 
capacity of turbojet aircraft now being used for combination first class and economy 
service. Meals and other fringe benefits would be eliminated. 

If approved by CAB, the new service will be offered to Hawaii on Nov. I. while 
the transatlantic service would not be started until April, 1964. Purpose of the 
delay on the European route is because it involves an international route, requiring 
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consortium would hand over the money. 
In addition, a separate organization. 
Northeast Leasing Corp. (Nelco) was 
established to administer the lease and 
hold the titles on the aircraft. Nelco 
was a subsidiary of Aviation Financial 
Services, Inc. 

Approximately two months after this 
arrangement was completed, Northeast 
began defaulting on its lease payments. 
Consequently, General Dynamics, as 
guarantor of the lease, had to begin 
paying Nelco not only the principal, 
but also the interest on the lease. The 
decision to repossess the 880s came 
when General Dynamics’ payments on 
Northeast’s overdue account had 
reached S4.8 million. 

Including interest and spare parts. 
General Dynamics’ outlay on the North- 
east account is probably well above the 
S4.8 million in defaulted payments. 

General Dynamics has also regained 
title to the 880s by buying them back 
from Nelco at an undisclosed price. 
This was necessary before General Dy- 
namics could lay claim to the aircraft 
and move for repossession. 

General Electric’s lease of the en- 
gines to Northeast involved no middle 


organization such as Nelco, so no loan 
payments were necessary from General 
Electric in lieu of Northeast's default. 

Sources close to the issue feel it is 
unlikely that either General Dynamics 
or Vickers will actually attach any air- 
craft so long as Northeast has a chance 
of recovery. Unless quick buyers were 
available, neither manufacturer would 
stand to recover overdue cash any 
quicker with the airplanes in their own, 
rather than Northeast's, possession. 

Hughes Tool's backing isn’t sufficient 
to hold off the manufacturers, since they 
feel that satisfactory payments arc no 
more likely to come from Hughes than 
from Northeast. Raymond M. Holli- 
day. executive vice president of Hughes 
Tool, has said that "Hughes is not will- 
ing to lend Northeast cash to pay off 
back debt.’’ 

Northeast's best, and perhaps only, 
hope is in saining permanent certifica- 
tion of its Florida route. With this as 
bait, the carrier stands a reasonably 
good chance of merger with a larger, 

Alan Boyd, chairman of the Civil 
Aeronautics Board, has said that a de- 
cision on Northeast's continuance in 


the Florida market should be reached 
within 30 days. While Northeast wants 
permanent certification, most sources 
feel the maximum which that will be 
granted will be a three-year extension 
of the temporary certificate. 

Meanwhile, both Northeast and 
Hughes Tool are contacting other car- 
riers in quest of a merger partner. James 
W. Austin. Northeast president, met 
recently with Charles C. Tillingliast, 
Jr., head of TWA. and there is specu- 
lation that TWA still is the most likely 
merger prospect. 

However, any merger agreement 
would unquestionably be conditional 
on Northeast receiving a permanent 
Florida route certificate and transfer of 
most of Northeast's New England serv- 
ice points to a local service carrier. 

Acquisition of a north-south route 
would benefit TWA, largely because it 
would correct some of the seasonal as- 
pects of the airline’s east-west network. 
A stock exchange would also be more 
favorable to TWA at present, with the 
ratio approximating 9 to 1 in compara- 
tive value, as opposed to 3 to 1 when 
the carriers originally contemplated a 
merger in 1959. 


Explanation of Merger Rejection Awaited 


Washington — Civil Aeronautics 
Board’s 3-2 rejection of the American 
Airlines-Eastem Air Lines merger has 
left the airline industry in a state of 
uncertainty created by the Board's lack 
of a detailed explanation of its action. 

In general, both the applicants for 
the merger and those who opposed it 
believe that it was the magnitude of 
the proposed merger that pre-ordained 
its failure, long before the Board vote 
was taken. 

What the decision portends for fu- 
ture merger proposals is not vet known 
—and may never be— because the Board 
has not issued a detailed, fomial order 
explaining its decision, and appears un- 
decided as to whether it ever will. 

The one unanimous opinion through- 
out the industry is that the decision, 
brought about bv the Democratic ma- 
jority votes of Chairman Alan S. Boyd 
and Members G. Joseph Minetti and 
Robert Murphy, reflects the Kennedy 
Administration's determination to block 
any concentration of power in the air- 
line industry. Other than the partici- 
pants, the sole support for the merger 
came from the Board's two dissenting 
Republican members, Chan Gurney 
and Whitney Gillilland. 

Prodded by Eastern, the Board made 
the announcement in a "tentative," 
press-release decision, explaining that 
merger of the international routes in- 
volved was subject to White House 
approval, and that a final, detailed 


order on the rejection of the domestic 
route merger would be entered by CAB 
at a later date. Last week American 
fonnallv filed a notice of withdrawal 
of the entire merger application before 
the Board. 

The action by American eliminates 
the necessitv for anv presidential ruling 
in the ease. - 

Spokesmen for Eastern, which had 
centered its ease around claims of finan- 
cial necessity' (AW Mar, 25, p. 37). 
expressed disappointment over the CAB 

encouraged by our recovery from the 
difficulties over the last few years in- 
volving many factors beyond bur con- 
trol." 

Eastern President Malcolm MacIn- 
tyre later complained that the govern- 
ment should clarify the exact terms of 
its 1 1-point transportation merger guide- 
line, formulated by a special White 
House-appointed committee established 
more than a year ago (AW Apr. 4. 
1962, p. 42). Recommendations of the 
committee were sent to the President 
this March. 

However, when the committee began 
to form its guidelines last year, the 
CAB stated that the final recommenda- 
tions would not be applied to the 
American-Eastern merger case, which 
was then in its early procedural steps. 
Board spokesmen reaffirmed this state- 
ment last week. 

MacIntyre added that the airline has 


no further merger plans, and will go 
ahead alone, “even though there may 
be some rugged moments.” Arrange- 
ments are now under way to defer pay- 
ments on some previous loans, and 
Eastern will seek new capital to pur- 
chase a fleet of 40 Boeing 727s at a 
total cost of S205 million, he said. The 
airline still has a subsidy application 
before the CAB. but no action has been 
taken on the request, he said. 

The Board's handling of the decision 
through a press release has caused un- 
certainty both within CAB and the in- 
dustry it regulates. Customary proce- 

lcase a full decision with detailed find- 
ings. plus any required presidential ap- 
proval. as one package. 

Eastern’s urgent plea to both the 
CAB and White House triggered the 
press release decision, but the Board is 
uncertain whether it will provide a de- 
tailed explanation for its rejection. One 
dissenter noted that it will not be possi- 
ble to write his opinion “until the ma- 
jority tells us why they rejected it.” One 
of the majority voters countered that 
the matter has not even been discussed. 

If the reasoning behind the rejection 
was concern over the possibility that 
the size of a combined American-East- 
ern carrier would create a monopoly, as 
suggested by a congressional staff re- 
port, the Dept, of Justice and a CAB 
examiner, the Board has succeeded in 
thwarting airline hopes of any further 
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merger applications of similar size. It 
also leaves the impression that merger 
applications between a large and a small 
or two medium size airlines would have 
a reasonable chance of being approved. 

While the Board contends that it has 
made an "independent" judgment on 
the merger, its action is being inter- 
preted as a rubber-stamp approval by 
the President-expressed through the 
CAB— of the objections against the 
merger raised by Attorney General Rob- 
ert Kennedy (AW' Aug. 6. p. 43). 

In addition, several of the major 
points raised by Examiner Ralph Wiser 
in his recommended rejection of the 
merger (AW' Dec. 3, p. 38), match 
those major points made by the Inter- 
agency Committee on Transport Merg- 

• Committee urged that the problem of 
restriction of remaining competition be 
considered in any merger proposal, and 
warned that reducing competition could 
result in reduced benefits to users. 
Wiser stated that approval would "vio- 
lently disarrange” competitive balance 
among the airlines, and that the com- 
bined carrier would divert far more traf- 
fic from remaining competitors than es- 
timated. He also noted that the merger 
would give American-Eastern control of 
76.8% of all domestic passengers and 
monopoly control in several areas. 

• Savings which the combined companv 
could realize through merger also 
should be considered to sec if they jus- 
tifv such action, or whether alternative 
choices arc available “without reducing 
the number of enterprises capable of ex- 
ercising independent initiative." W'iscr 
contended that operational savings 
claimed by American and Eastern were 
small and could be accomplished xvith- 

• Financial problems of one or more of 
the merging carriers should not “auto- 
matically" imply that the merger is in 
the public interest, the committee 
guidelines stated. Wiser found that the 
financial strength and past earnings 
history of neither airline justified a 
merger on grounds of business need. 


Heliport Support 



arc supporting the plan for scheduled 

part on the* stracturc. 

lire owners' action counters earlier ob- 
jections by other building owners (AW 
May 27, p. 36) who contended that the 
heliport would bring unwarranted noise 
and safety compromises. 

Those favoring the heliport arc mem- 
bers of the Grand Central Hotel Group. 
They said the helicopter service would 
enhance New York’s attraction as a tour- 



Kennedy Asks for Supplemental 
Funds to Spur U.S. SST Program 


Washington— President Kennedy's re- 
quest last week for a S60-millioii sup- 
plemental appropriation to begin a 
supersonic transport development, fol- 
lowed closely a strong plea by the 
Federal Aviation Agency for approval 
of its entire Sl-billion program before 
the House Interstate and Foreign Com- 
merce Committee (AW' June 24. p. 
39). 

Funds requested by the President 
would be in addition to the S30 million 
voted earlier by Congress for research 
into the practicality of a supersonic 
transport, and would finance the initial 
design stages of the program next vcar. 

FAA Administrator N. E. Halabv’s 
testimony before the committee empha- 
sized the need to build an aircraft 
superior to the Mach 2.2 British/French 
Concorde, and gave a current report on 
the problems to be expected. 

Halabv explained the wide variance 
between the Administration’s figures on 
the cost of developing a supersonic 
transport and those of a special FAA 
industry advisory group by pointing out 
that the Supersonic Transport Advisory 
Group findings covered the develop- 
ment of two to five prototype aircraft 
with shorter design ranges of from 2,400 
mi. to 3,200 ini. The advisory group 
report estimated total cost for the pro- 
gram at S900 million to SI. 5 billion, 
as compared with Administration pro- 
posals for an aircraft with a range of 
4,000 mi. and a development program 
cost of about SI billion. 

The report also noted that the U. S. 
should build a short-range Mach 2.3 
transport first and begin development 
of a Mach 3 long-range version around 
1964. 

Halabv rejected this concept in Iris 
recommendations to the Administra- 
tion on grounds that the U. S. must 
have a supersonic transport capable of 
international competition against the 
Concorde at the earliest possible date. 
He admitted there would not be any 
"sharp pencil” estimates of the super- 
sonic cost until further information is 
obtained from the manufacturers next 

** Sonic boom will be an "inescapable 
phenomena with the supersonic trans- 
port. lie told the committee. FAA 
estimates that the sound will be evident 
at distances of approximately 25 to 30 
mi. on either side of the transport's 
flight path. It will be particularly 
noticeable during momentary accelera- 
tion when the aircraft is about 1 50 mi. 
from takeoff. 

Emphasizing the need for congres- 
sional support of the program financ- 


ing. Halaby remarked that there is a 
"great deal of anxiety" on the part of 
manufacturers about FAA's plan to re- 
quire them to supply 25% of the de- 
velopment cost. He described them as 
being in a "trauma” from past financial 
losses on commercial transport pro- 
grams, and estimated that in one year 
Douglas, Lockheed and General Dy- 
namics lost S700 million in this man- 

Their participation in the program 
will require "tight cost controls and 
low overhead.” lie said. 

The British and French have ear- 
marked about S450 million for the 
Concorde, which is to fly in late 1966 
and be delivered to the airlines in 1969, 
he said. If the initial design of the U. S. 
supersonic is acceptable, the aircraft 
could be flying by the spring of 1967, 
or if further design competition is 
needed, by January of 1968, for delivery 
to the airlines by i970, Halaby testified. 

Actual speed of the aircraft will de- 
pend upon the decision of the manu- 
facturers and airline consultations, 
Halaby said, and the selected speed will 
also play a significant role in the world- 
wide marketing potential of the air- 
craft. 

FAA studies indicate that the U. S. 
supersonic transport will be capable of 
using about 150 airports in the nation 
and will be able to operate profitably 
between 32 of the top 100 city pairs 
now receiving scheduled airline service. 
Among the 32 cities are Miami-New 
York. New York-Chicago, New York- 
Dcnvcr and Boston-Chicago, lie said. 

At regular fare levels with no operat- 
ing restrictions there should be a world 
market for 37S Mach 2 aircraft or 325 
Mach 3 aircraft. In an all-first-class con- 
figuration, the sales potential would 
drop to 123 and 99 aircraft respectively, 
FAA estimated. Sonic boom restrictions 
on flights at regular fares would hold 
the market to 220 Mach 2 and 185 
Mach 3 aircraft. 

Halaby told the committee that the 
U. S. Mach 2 transport would have a 
market of 250 aircraft as against a Con- 
corde potential of 128, and a U, S. 
Mach 3 aircraft would have a market 
of 216, compared with the Concorde’s 
125 possible sales. Breakeven point for 
U. S. manufacturers should be about 
200 aircraft, lie added. 

Estimated price of the Concorde is 
SS million to S12 million as compared 
with an expected price of $18 to S22 
million for the planned U. S. super- 
sonic transport which will carrv 60% 
more passengers at a 30% to 40% 
higher speed, Halaby said. 
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No-Notice Checks Recommended 
For Curbing Cockpit Violations 


By Ward Wright 

House Government Activities Sub- 
committee investigating reported in- 
stances of stewardesses piloting com- 
mercial aircraft and general relaxation 
of cockpit discipline has recommended 
no-notice Federal Aviation Agency flight 
inspections as a way to curb unsafe 
cockpit practices. 

The subcommittee, headed by Rep. 
Jack Brooks (D.-Tcx.), said it saw no 
harm in giving prior notice when a pilot 
proficiency check was scheduled. For 
determining how crew members on 
commercial flights are conducting their 
duties and meeting their responsibilities, 
however, unannounced FAA inspec- 
tions should be made, the subcommit- 
tee added. 

This recommendation and others re- 
sulted from a probe started last Oc- 
tober by the House Committee on 
Government Operations. The commit- 
tee was investigating the efficiency of 
selected Civil Aeronautics Board and 
FAA activities. 

During the hearings it was brought 
out that on numerous occasions dating 
back to 1955, stewardesses were pi- 
loting aircraft and sitting on pilot's 
laps during flights. 

In other instances, cockpit card 
games, sleeping and reading by crew 
members were reported. In one case, 
a donkey brought aboard by a group 
of conventioneers, with the pilot's per- 
mission, nearly forced its way into the 
cockpit (AW Oct. 8, p. 42), the sub- 
committee was told by witnesses. The 
donkey case was documented with a 
photograph. 

In addition to investigating cockpit 
laxity, the subcommittee probed other 
CAB and FAA matters. 

These recommendations resulted 
from the investigation: 

• FAA should increase minimum stand- 
ards for pilots trained as flight engi- 

chanical, and maintenance education 
and experience, before FAA implements 
any Feinsinger Commission rec- 
ommendations. The Feinsinger Com- 
mission, appointed by President Ken- 
nedy in February, 1961, noted that 
representation of pilots and engineers 
in a single union was inevitable either 
as a result of new inter-union strife or 
a voluntary merger. Accordingly, the 
commission recommended that me- 
chanically trained flight engineers be 
given pilot training, and that new ap- 
plicants for flight engineer vacancies 
be qualified pilots. 

The Feinsinger group reported that, 
40 


on the basis of statistics, the safety rec- 
ord of carriers using pilots trained as 
engineers was as good as those using en- 
gineers trained as pilots. However, the 
Brooks subcommittee said that the 
Feinsinger group did not evaluate the 
Flight Engineer International Assn.’s 
position on safety requirements. The 
FEIA stand is that while pilots can 
be trained to operate the flight engi- 
neer’s panel, an engineer must have 
the mechanical knowledge to permit 
"inspecting, adjusting, troubleshooting, 
making routine repairs in flight, diag- 
nosing trouble and making :-lvance ar- 
rangements for ground repairs, and 
making detailed preflight inspections” 
—all of which require extensive me- 
chanical experience and training. 

The Brooks subcommittee said it 
agreed that the Feinsinger recommen- 
dations would add to over-all cockpit 
competency, but the public must be as- 
sured that their implementation does 
not lower cockpit expertise in the me- 
chanical and engineering areas. 

• CAB should begin an exhaustive anal- 
ysis of flight deck and crew require- 
ments for commercial jet aircraft. The 
Brooks subcommittee recommended 
that a study of the division of duties, 
qualifications of the crew and cockpit 
layout be made for general improve- 
ment and in anticipation of a super- 
sonic transport. 

The subcommittee said it would be 
interested in knowing what factors con- 
trolled cockpit designers. Were they 
motivated by some comprehensive 
study of crew requirements or did they 



design to please airline buyers? Has 
there been any basic study by impartial 
experts of what combination of cockpit 
design characteristics, division of duties, 
crew qualifications and specialties leads 
to maximum safety and efficiency? The 
subcommittee said that it knew of no 
such study. 

It would be helpful, the report said, 
to have a technical analysis or the pros 
and cons concerning duplication of 
crew qualifications as opposed to crew 
member specialization. The subcom- 
mittee asked in its report: is it prac- 
tical to expect crewmen to maintain 
the same level of competency in all 
specialties demanded of a jet crew, or. 
if not, what should the duties be and 
what level of competence should be re- 
quired? 

The CAB should undertake the 
study as thoroughly as "the average 
accident investigation,” since it is com- 
petent in the field but detached from 
the operational aspects of the problem, 
the report recommended. 

• CAB and FAA should consider the 
possibility of a DC-3 replacement pro- 
gram coordinated with the military. 
The subcommittee noted that it was 
not known whether the military would 
undertake a DC-3 replacement pro- 
gram. Secretary of Defense Robert S. 
McNamara testified before the House 
Appropriations Committee June 29, 
1962, that funds for a DC-3 replace- 
ment program had been deleted from 
the Fiscal 1964 budget. Also, FAA had 
only one man working in this area since 
DC-3 replacement funds were left out 
of the Fiscal 1963 budget, the subcom- 
mittee report said. 

CAB and FAA, the subcommittee 
said, should determine the status of the 
Defense Dept.’s plans to replace its 
DC-3 type aircraft. Then, assuming 
that a military DC-3 replacement pro- 
gram is funded for Fiscal 1965, CAB 
and Defense Dept, should create a co- 
ordinated program to develop a trans- 
port which could be offered to local 

If Defense Dept, is not going to 
undertake a military DC-3 replacement 
program, then CAB and FAA should 
begin a replacement program with air- 
craft already in production or with 
manufacturers willing to develop a suit- 
able replacement, the report said. 

• Lifejackets should be equipped with 
flashlights for overwater flights. The 
subcommittee noted that in the ditch- 
ing 400 mi. out of Shannon. Ireland, 
last September of a Flying Tiger Line 
Constellation carrying 76 persons, some 
of the 28 persons lost might have been 
saved had the lifejackets been equipped 
with flashlights. Accordingly, the report 
recommended that FAA accelerate its 
efforts to find a suitable lifejacket 
light and issue regulations requiring its 
adoption. 
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Rails Curtailed in Move to Boost Aeroflot 


Moscow— Russia is resorting to pres- 
travel. 

The Soviet Ministry of Transporta- 
tion has decided not to expand train 
sendee during the peak summer travel 
period on routes where Aeroflot has 
sufficient capacity to handle the traffic. 
"This unprecedented measure." the 
Ministry asserts, "will undoubtedly draw 
a stream of passengers to air transpor- 

Russia's new move points up growing 
governmental concern over Aeroflot's 
failure to keep its planes full despite 
rock-bottom fares, greatly-increased ad- 
vertising and promotion and sharply 
improved quality of sendee. 

Over the past seven years, Aeroflot 
passenger tariffs have been slashed an 
average of 40%. On most long-haul 
routes, Soviet air fares are the same or 
lower than first-class train fares. 

Russian propagandists frequently 
boast that "it costs about 50% less to 
fly in the USSR than in any capitalist 
country." 

Yet' the ovenvhelming majority of 
Russians refuse to be weaned from rail 
transportation. 

A recent Soviet survey showed that 
there were approximately three billion 
inter-city passengers in the USSR dur- 
ing 1962. Of these, about 245,500,000 
made "long-distance” train trips. By 
contrast. Aeroflot carried 27 million 
passengers last vear and hopes to han- 
dle 35 million in 1963. 

Long-Distance Travel 

Last August. 26.8% of the long-dis- 
tance passengers leaving Moscow went 
by air. Almost all of the rest traveled 
by train, since there is little long-haul 
bus sendee or private automobile travel 
in the USSR. 

Percentage of long-haul travelers leav- 
ing other major Russian cities bv air 
last August were: Novosibirsk, 12.5%; 
Kuvbvshev, 16.7%; Odessa, 22.5%: 
Baku,' 27.6%; Khabarovsk, 28.3%. and 
Vladivostok. 41.2%. 

Aeroflot cited these examples of how 
Soviet travelers continued to prefer sur- 
face transportation despite the seem- 
ingly great advantages of flying: 

• Last August, 3,600 passengers went 
between Omsk and Alma Ata by train 
and only 600 by air. Yet a plane ticket 
is two rubles ($2.22) cheaper. Since 
there is no direct train service between 
the two cities, rail travel requires 48 hr., 
compared with 4 hr. by plane. 

• Between Baku and Tbilisi in the Cau- 
casus, there were 10,200 train passen- 
gers and 300 plane passengers last 

• Between Irkutsk and Krasnoyarsk in 


Siberia, the figures were 3,700 and 400, 
respectively. 

In all cases, passengers traveling by 
air could save both time and money. 
Aeroflot found that the main reason 
passengers preferred rail transportation 
on these routes was that it did not offer 
single-plane sendee, and flights were not 
scheduled every day. Passengers were 
unable to obtain through reservations 
from Aeroflot at their point of origin 
and were afraid of being stranded at the 
connecting point, where they had to 
buy new tickets to continue their trips. 

Yet investigation showed that Aero- 
flot had sufficient equipment to provide 
not only daily sendee between the 
points mentioned but single-plane sen- 
ice as well. 

Advance Reservations 

Difficulty in obtaining advance reser- 
vations in Kuvbvshev, Novosibirsk, 
Omsk and other cities is restricting 
Aeroflot’s trans-Siberian traffic growth. 
Train passengers, on the other hand, 
can easilv make advance resen'ations on 
all routes. 

G. Piskov. deputy chief of Aeroflot's 
department of transportation and pas- 
senger service, said recently that the 
Russian carrier had great potential for 
increasing traffic if only it would use its 
aircraft fleet more efficiently. He 
warned that Aeroflot's different terri- 
torial administrations must stop regard- 
ing some passengers as “their” passen- 
gers and others as "somebody else’s” 
passengers, depending largely on where 
the person originated his flight. 

In the past, a territorial administra- 
tion did not get full credit in its annual 


plan for handling an "in-transit” pas- 
senger who traveled on a plane belong- 
ing to another territorial administration. 

Piskov also noted that last summer 

routes while "hundreds of passengers 
in Moscow could not obtain tickets for 
southern resort areas or for Erevan. 
Donetsk, and Rostov.” At Simferopol, 
in the Crimea, only half of the people 
requesting plane tickets for Moscow 
during the peak travel period last Au- 
gust could get them. 

Some Aeroflot territorial administra- 
tions try- to set up new, long-haul routes 
where their planes can not be used as 
effectively as on shorter runs. How- 
ever, the longer routes enable the terri- 
torial administration to look better on 
the basis of total ton-kilometers flown. 

The Ukrainian Territorial Adminis- 
tration, for example, established a twin- 
jet Tu-104 route from Odessa to Vladi- 
vostok. Tu-104s used on this transcon- 
tinental link could have been employed 
more efficiently for much shorter runs 
from Odessa and Simferopol, in the 
Crimea, to Moscow. 

Four-turboprop Antonov An-IOs as- 
signed to the Ukrainian Territorial Ad- 
ministration were used on routes from 
Kiev and Odessa to Simferopol and the 
Caucasus resort area, which could have 
been served better by Tu-104s. Mean- 
while, other Aeroflot routes were badly 
in need of additional An-IOs. 

Piskov called on territorial adminis- 
trations to stop regarding aircraft as 
something to be used for selfish, local 
advantage and prestige. Rather, he 
declared. Aeroflot's over-all interests 
should be given primary consideration. 



Pan Am to Seek IATA Freight 
Rate Trials for All-Jet Service 


New York— Pan American World Air- 
ways will encourage the International 
Air Transport Assn, to pursue new 
freight rate experiments in quest of 
lower rates considered practical for all- 
jet cargo operations. 

Using three Boeing 707-520C freight- 
ers, Pan American formally inaugurated 
recently the first all-jet cargo service 
on both the Atlantic and Pacific, with 
six flights weekly to Europe and three 
to Japan. 

Harold Graham, vice president of car- 
go sales, said that an eventual reduction 
of 50-60% over existing air freight rates 
would perhaps be practical in view of 
the jet’s speed and lower ton mile 
operating cost. 

"It is time we started experimenting 
with new rate schemes, such as bonuses 
for bulk shippers," Graham said. 

Pan American has five more 320Cs 
scheduled for delivers' next year, and 
long-range plans call for eventual 
round-the-world jet freighter service. 
Of the three now flying, one is being 
alternated between cargo and passenger 

The aircraft being used for both pas- 
senger and cargo service was the first 
320C delivered to Pan American. It was 
inserted into DC-7F schedules on the 
Pacific and used for proving runs prior 
to the actual all-jet cargo inaugural last 
Monday. American Machine and 
Foundry palletized loading system has 
not been installed in it yet, so cargo is 
being hand-loaded. 

Pre-inaugural Trips 

Graham said that in five pre-inaugural 
round trips to Tokyo, the aircraft was 
filled to its cube limit, including a high 
proportion of mail. He cited this as an 
encouraging indication of the appeal the 
jets will have to shippers, an appeal he 
says can be broadened if rates are cut. 

Approximately 4 hr. are required to 
convert the aircraft from cargo to pas- 
senger configuration. However, it will 
be returned to Boeing this fall for in- 
stallation of the palletized loading sys- 
tem, and will be used exclusively for 
cargo service thereafter. 

Graham said that the attraction of 
Military Air Transport Service business 
was not a significant factor in Pan 
American's decision to buy jet freight- 
ers. Less than 1 % of the airline's trans- 
atlantic cargo volume comes from 
MATS, he said, and only about 2% of 
its transpacific carriage is military. 

Bulk shipments, those with a high 
weight per cubic foot, have become 
more important with the advent of the 
jet freighter, Pan American cargo offi- 


cials said. Because of the 320C's 
S7, 500-lb. lift capacity, jet operators 
want shipments reduced to as small a 
package as passible. 

"A shipper could have a 50.000-lb. 
consignment, but if it consisted of hats 
in boxes we'd need six planes to carry 
it,” a spokesman said. 

Consequently, Graham favors some 
incentive, such as a discount, for high 
weight density shipments. The same 
would apply, he said, for frequent ship- 
pers of products with a standard weight 
and cube density. 

Important factor With jets is maxi- 
mum utilization of space. Pan Ameri- 
can has made extensive studies of many 
products, so it knows the approximate 
cube displacement of most commodi- 


Space Booking 

Even so, it books cargo space on the 
jet flights only to a certain weight point, 
leaving a good margin of space just in 
case the cube requirement of the load 
proves greater than anticipated. 

“This doesn't mean the flight will go 
out with several thousand pounds of 
unused capacity if the load doesn't take 
up the space we've left for margin,” a 
spokesman said. "There's almost al- 
ways enough unbooked freight on hand 
to top off the load." 

Lack of capacity is the least of the 
jet freighter operator's worries at pres- 
ent. The 320C will break even with 
approximately a 50% load factor, and 
cargo authorities agree that salesmen 
are going to have to hustle to keep 
flights more than half full until there is 
further market expansion. 

Pan American’s initial New York- 
London flight with the freighter carried 
40.000 lb. of electrical, surgical, house- 
hold and automobile items. One of the 
first San Francisco-Tokyo flights, via 



Hawaii, carried 57,200 lb. of electrical, 
medical and clothing items. 

As a hedge against excess capacity, 
Pan American is contracting space on 
its freighters to other airlines. Japan 
Air Lines has taken two pallets, approx- 
imately 10,000 lb., on each flight across 
the Pacific. Interest in a similar agree- 
ment has been expressed by some Euro- 
pean carriers. Pan American is paid for 
this space whether the contracting air- 
line sells it or not. 

The three current jets arc being used 
primarily on a New York-London- 
Frankfurt transatlantic route and across 
the Pacific from San Francisco to 
Tokyo, with one flight a week con- 
tinuing to Saigon. Non-stop Tokyo- 
San Francisco service is offered, with 
the 320C capable of carrying a 60.000- 
lb. payload on this routing. 

DC-7F Connections 

Pan American also is running the 
aircraft into Shannon, with DC-7F 
connections to Paris. Rome and the 
Middle East. Two flights a week also 
serve Chicago and Detroit. As its 
jet freighter fleet expands, Pan Ameri- 
can expects to offer non-stop polar serv- 
ice from the West Coast to Europe, 
as well as from Chicago. 

“One thing we have to impress upon 
shippers,” Graham said, "is that today 
a manufacturer in Chicago can be just 
as competitive in Paris, using air freight, 
as is one in Frankfurt shipping to Paris 

Pan American is faced in London 
with anti-noise restrictions on late night 
departures. However, since the restric- 
tions are based on takeoff weight, it is 
holding down its fuel load to avert any 
sacrifice in payload, then refueling at 
Shannon. This wav, it is operating from 

Graham says there is an improving 
balance of freight exchange between 
the U.S. and Europe, with demand 
increasing overseas for American prod- 

The next 10 years will see a rapid 
increase in foreign demand for luxury 
high-value items that can best be dis- 
tributed by air. he added. 

"Studies show that the disposable 
income, that which is used for items of 
personal enjoyment, will rise 65% in 
Europe in the next decade," Graham 
said. In Japan it will double, and in 
the United States it will rise about S200 
billion. 

"This means that in just 10 years, the 
disposable income available in these 
three areas alone will provide S350 
billion more for spending in the con- 

As a result, Graham said, worldwide 
demand will increase substantially for 
luxury items that have a high value 
per pound. Such products constitute 
a prime market for air cargo. 
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Major V.S. Airports — Part 3: 


Oakland Pushes for More Airline Service 


By Robert H. Cook 

Oakland— Metropolitan Oakland In- 
ternational Airport has everything the 
passenger needs, with the exception of 
one vital ingredient-sufficient flight 
schedules. 

Since its dedication last September, 
the S20-million facility has virtually 
been an airline "ghost town" contrasted 
to the "boom town" activity of San 
Francisco International Airport across 
the bay (AW June 24, p. 41). 

Introduction of turbojet aircraft has 
been responsible for both the construc- 
tion of the new airport-ncccssary to 
Oakland area growth-and the airport’s 
starvation-level traffic over the past 
eight months. Carriers using San Fran- 
cisco International, because of the lack 
of jet facilities at Oakland, encouraged 
Oakland's airport construction and gave 
assurances that adequate flight sched- 
ules would be offered. These carriers 
began stalling on their promises, how- 
ever. even before the formal ribbon 
cutting ceremonies at the new airport. 

As a direct result, the airport ter- 
minal complex is only one third the 
originally planned size. Oakland tax- 
payers have been concerned over the 
lack of return on their SI 0-million gen- 
eral obligation bonds voted for the air- 
port. as has the Oakland Port Author- 
ity. which put S3 million of its own 
revenues into the project. 

Traffic Figures 

Oakland's reason for building the 
new airport is best demonstrated by a 
quick review of traffic and revenue fig- 
ures since 1960. In the same year that 
San Francisco was putting aside a 51- 
million surplus from its airport opera- 
tion, Oakland barely managed a $170,- 
000 operating profit. 

In Fiscal 1962 the profit dropped to 
only SI 8,000. 

Passengers handled, in a comparison 
of calendar year 1961 with 1962, in- 
creased only 38,000 to a total of 312,- 
884. Supplemental airline passengers 
accounted for nearly half this total. In 
1955 Oakland had 22.455 departures 
compared with 9,893 in 1961. 

Oakland has been left with a high 
percentage of low-volume, low-profit 
business from general aviation, local 
service and supplemental carriers, while 
San Francisco reaps the benefit of high- 
profit, high-volume turbojet trunk serv- 
ice. Nearly 75% of San Francisco’s 
traffic falls in this category. 

This situation is now in the process 
of being corrected, however, after 
months of persuasion and negotiation 


with the airlines by Oakland and diplo- 
matic arbitration bv the Civil Aeronau- 
tics Board. 

Trans World Airlines has started 
daily Convait SS0 flights to Chicago- 
Columbus-New York and Los Angeles 
this month, and United Air Lines is 
offering Boeing 720B service to Los 
Angeles and Douglas DC-8 flights to 
Portland and Seattle. Western Air 
Lines has added two daily Lockheed 
Elcctra flights to Los Angeles. 

No flights have been removed from 
San Francisco, the airlines emphasize. 

Future growth of the Oakland air- 
port will depend upon the extent that 
East Bay residents patronize the new 
service. American Airlines— which pro- 
vides Douglas DC-7 flights to Phoenix, 
Tucson and Dallas— may put its Boeing 
727s into Oakland next year. National 
and Delta, which serve the bay area 
as part of the southern transcontinental 
route, also are watching the traffic po- 
tential of Oakland. 

CAB can claim much of the credit 
for the new pattern of turbojet service, 
Oakland officials concede, since early 
attempts at personal negotiation with 
airline heads failed. After a complaint 
by Oakland and the five counties mak- 
ing up the East Bay area, an adequacy 
of service case was docketed by CAB. 

Last January, the CAB permitted the 
eight airlines certificated to serve the 
city to conduct joint schedule nego- 
tiation sessions with the East Bay repre- 
sentatives. With the aid of Col. John 
W. Dreggc. director of community and 
congressional relations for the Board, 
the present pattern of new service was 
developed after four months of discus- 
sions. The adequacy of service case, 
still pending, may be dropped. 


Negotiations were conducted in a 
"give and take spirit," Port spokesmen 
said, and concessions were made to at- 
tract the airlines. Among these was a 
reduction in landing rates from the 
previous flat fee of SI 50 to II cents 
per 1.000 lb. of gross landing weight, 
with a reduction to only 8 cents when 
this weight totals 15 million lb. 

Oakland’s reply to the trunks' reluc- 
tance to serve the new airport has been 
that a high percentage of the East Bay 
county residents of Alameda, Contra 
Costa! Napa and Solando. have been 
forced to continue traveling farther to 
use San Francisco International for the 
simple reason that airlines did not offer 
adequate schedules at Oakland. 
Survey Results 

To prove this point, an independent 
survey of passengers departing from 
both Oakland and San Francisco was 
made during the first week of April, 
1962. It showed that the East Bay 
region generated more than 28% of the 
originating traffic in the entire bay 
area, at a total passenger revenue valu- 
ation of S50 million per year. The sur- 
vey also indicated that air travelers tend 
to leave for journeys from their homes. 

On the basis of past and projected 
population growth. Oakland feels its 
claims for expanded airline traffic arc 
more than justified. In the last 21 years, 
the West Bay area population increased 
72%, compared with 127% for the 
East Bay, which includes the city and 
county of San Francisco and the coun- 
ties of San Mateo and Marin. 

In 1961 the population count stood 
at 1.5 million for the East Bay coun- 
ties of Solando. Contra Costa and Ala- 
meda, which includes the cities of Oak- 
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land and Alameda, compared with 1.3 
million in the West Bay area. 

With this continuous growth record 
in mind, Oakland anticipates handling 
at least one third of the total Bay area 
airline travel. By 19S5 it is anticipated 
that San Francisco, already handling 
more than 5 million passengers, will 
reach S million and Oakland will serve 
4 million passengers. 

Tire Oakland facility now has only 
one passenger-loading finger which the 
Federal Aviation Agency estimates will 
reach the 1-million passenger saturation 
point within eight years. Design of the 
tenninal complex provides for lengthen- 
ing of the ticketing and tenninal build- 
ings, plus addition of three fingers. 

This timetable of development 
could be delayed for several years, how- 
ever, unless Oakland is successful in 
attracting and holding its share of the 
bay area traffic. 

To accomplish this goal. Oakland 
has embarked on an aggressive promo- 
tional campaign designed to infonn East 
Bay residents of the advantages of using 
the new facility. To date. 5150,000 has 
been earmarked for radio, television and 
newspaper advertising. 

Prospective users are told of the sav- 
ings in ground travel time from their 
homes and advantages of arrival times 
on the jet flights offered. The airport 
management has even installed a spe- 
cial telephone information center 
which gives detailed answers to ali que- 
ries about the new flight schedules. 

Future promotion mav include sub- 
sidizing of a limousine service to pro- 
vide all passengers with a ground trans- 
portation rate comparable to that at 
San Francisco International. 

As a usable facility. Metropolitan 
Oakland International has all the hard- 
ware desired by an airline and all the 
comforts sought by passengers. Its 
10,000-ft. runway is equipped with 
high-speed turnoffs, centerline lighting 
and an instrument landing system. 
Overruns of 500 ft. arc provided at 
each end. Precision approach radar and 
area surveillance radar is also available. 

The old 900-acre terminal complex 
has extensive maintenance facilities 
connected with the new area by taxi- 
wavs. New hangars can be added. 

A 175-room hotel is located on the 
airport property, and gift shops, a cock- 
tail lounge, a restaurant and parking 
are available. Walking distance from 
the ticket counter to the end of the 
finger is about S00 ft. As an added 
advantage, San Francisco Helicopter 
Airways serves the field. 

(This is the third of a series on major 
US. airports from the public’s point of 
view. The fourth report, concerning 
Los Angeles International Airport, will 
appear in a subsequent issue of Avia- 
tion Week & Space Technology.) 
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We like to help you. You get the feeling that TWA people 
enjoy serving you. in the most friendly way. And they do! 


Big choice of schedules! Big choice of services! TWA's new schedules give you more flights, greater frequency than 
cities in the U.S. From Royal Ambassador First Class to jet Coach. TWA’s services suit every travel budget. 


On-time dependability. Realistic schedules, plus plenty of reserve 
power on big StarStream* jets mean on-time flights for you on TWA. 


New TWA idea: Briefcase Commuter service. With roomy 
two-and-three seating. Extra comfort at low jet Coach fare. 


TWA's half fare "Family Fun" plan lets your 
family travel with you in First Class for less 
than the cost of jet Coach ! 


TWA's new terminals are so convenient. Electronic Solari boards give you split-second TWA's new StarStream jets are the nation's most advanced. Powered by all-new DynaFan" engines, they're quicker on the take off. faster 
flight information. Fast jet check-in and carousel baggage delivery save you time on on the climb to smooth cruising altitudes. TWA's StarStream fleet gives a new kind of quiet and comfort in flight. And remember— only 
the ground. TWA's new network of terminals sets a standard for all airlines. TWA gives you one-airline service between 70 U. S. cities and 15 world centers overseas. 


FOR SEVEN MONTHS RUNNING! 
TWA LEADS AMERICAN AND 

UNITED IN PASSENGER GAINS 


Take a good look at the chart at right. 
Figures like that don’t just happen. When 
a transcontinental airline leads its major 
competitors in passenger mile gains by as 


much as sixfold, there must be reasons. These 
pages show you some of those reasons . . . rea- 
sons why business and pleasure travelers 
are switching to TWA by the thousands. 


INCREASE IN REVENUE PASSENGER MILES 


October, 1962 5.1% 

November, 1962 10.2% 

December. 1962 4.6% 

January, 1963 8.1% 

February, 1963 8.3% 

March, 1963 14.2% 

April, 1963 15.2% 


AMERICAN UNITED 

1.5% 1.6% 

(-0.3%) 1.7% 

(-0.7%) 4.6% 

0.9% 6.6% 

(-1.1%) 3.7% 

7.0% 4.0% 

6.7% 3.9% 


7 months’ average 9.3% 2.1% 3.7% 
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Pacific Southwest Airlines: Part 1 


Non-Regulated Operation Benefits PSA 


By Harold D. Watkins 

San Diego— Pacific Southwest Air- 
lines, while in the midst of a SB-million 
program aimed at continuing its im- 

E ressive growth record in the rich Cali- 
>rnia air transport market, is beginning 
to experience growth problems, includ- 
ing intensified competition and legal 
and legislative challenges. 

PSA’s high aircraft-utilization, healthy 
load factors, low overhead and economy 
fares have established it as the leading 
carrier in local traffic in the San Diego, 
Los Angeles and San Francisco market. 

PSA either leads or is among the 
leaders in passengers boarded at four 
airports it serves. Last year, the carrier 
was first out of San Diego’s Lindbergh 
Field and the Lockheed Air Terminal 
in Burbank, a Los Angeles suburb. It 
was second out of the San Francisco 
International Airport— served by 14 
scheduled airlines— and was fifth in pas- 
sengers from the Los Angeles Interna- 
tional Airport, severed by 19 scheduled 

Its share of local passengers on the 
high-density, San Francisco-Los Angeles 
area segment, which accounts for over 
three-quarters of PSA volume, is esti- 
mated by the company at 35%. West- 
ern Air Lines is a close second in share 
of the local market; United Air Lines 
is third, and Trans World Airlines is a 
distant fourth. 

As an intrastate line, PSA is not sub- 


ject to Civil Aeronautics Board juris- 
diction over its routes (AW June 10, 
p. 43). In some respects, it is a test- 
tube operation in which management is 
relatively free to operate at the maxi- 
mum efficiency it can generate. Should 
PSA decide to add or drop a California 
city on its route, it can do so. It must 
get fare approval from the California 
Public Utilities Commission, but at 
present this agency has little or no au- 
thority over other facets of operations. 

"We think that the only resemblance 
between ourselves and the trunk and 
feeder lines is that an airplane is in- 
volved,” PSA President J. Floyd An- 

He described PSA's methods, tech- 
niques, training and ticketing as vastly 
different from standard airline pro- 
cedures. Hugh N. Wood, vice presi- 
dent-sales, amplified this view: "The 
reason for our success is that none of 
us knew airlines. We hadn’t had 25 
years of experience to learn how to get 
complicated. We were able to set up 
simple systems of inspection and con- 
trols.” 

PSA’s unregulated status is "a tre- 
mendous advantage,” Andrews said. 
"The freedom from controls over our 
routes gives us great flexibility. But 
the biggest advantage is the massive 
amount of bookkeeping and paperwork 
we do not have,” he said. 

PSA’s success is illustrated by these 
facts: 


• The sixth aircraft has just been added 
to the all-Lockheed Electra turboprop 
fleet and is now in service. First three 
entered service in late 1959, replacing 
four DC-4s. Andrews says he hopes to 
add another Electra next year if passen- 
ger volume meets the airline’s traffic 
projections. 

• A reservation control center began 
operation in the San Diego headquar- 
ters. Tire center utilizes special leased 
telephone lines allowing calls from any- 
where on PSA’s route to flow to this 
centralized operation at no extra cost to 
the customer. A $400,000 NCR-315 
computer is scheduled to take over 
reservation status control next Septem- 

• Total revenues in 1962 rose 38% to 
$14,205,000. In 1957 revenues were 
$3,126,000. Net income after taxes last 
year was $1,369,000, for a profit margin 
of 9.6%. 

• Number of passengers boarded rose 
45% in 1962 to 1,032,000. Carrier 
transported 258,000 in 1957. Revenue 
plane miles flown were 4,460,000 last 
year, compared with 3,315,000 in 1961 
and 1,610,000 in 1957. 

• Common stock was sold to the pub- 
lic for the first time in February at $19 
a share. Recent over-the-counter bid 
has been more than $30. 

• Present schedule calls for 290 flights 
weekly, one-way north or south, sub- 
stantially more than the 166 operating 
two years ago. The new schedule incor- 
porates the sixth aircraft. 

• A 1 5,000-sq. ft. building, primarily 
to house a turboprop engine overhaul 
facility, is nearing completion. Tire 
company expects to begin performing 
its own overhauls in the $500,000 plant 
in late September. 

PSA schedules are concentrated on 
the heavy traffic hours during week- 
days. Flights are operated between 7 
am. and 10:15 p.m., Monday through 
Thursday. Service is increased on Fri- 
days and Sundays, the peak weekend 
travel days. Late weekend travelers can 
catch a flight to San Francisco from San 
Diego as late as 12:35 a.m. Monday 
morning. There are 34 flights daily, 44 
on Fridays, 26 on Saturdays and 48 
Sundays. 

PSA’s frequent scheduling produces 
a high daily utilization for the Electra 
turboprops. For the first four months 
of this year, when five airplanes were 
operating, the average utilization was 
7.6 hr. “All five of those planes are in 
the air everyday, with maybe a two-hour 
maximum layover during hours of 
scheduled operation,” Wood said. 
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No food or liquor is served on flights, 
and with freight accounting for less 
than 1% of revenues, ground time for 
loading is reduced to a minimum. 
Turnaround time at terminal points is 
set for a maximum of 25 min. and 
boarding and disembarking on a 
through-flight is scheduled for 15 min. 

Simple ticketing with pre-printed re- 
ceipts that arc collected on board by 
stewardesses also helps keep operations 
moving swiftly. Removal of buffets and 
baggage compartments from the cabins 
permits PSA to provide 98 seats in its 
all-coach Electra configuration, two 
more than Western’s. 

California's good flying weather plays 
a significant role in both the aircraft 
utilization and in PSA’s high on-time 
rate which was 93.2% during the final 
half of 1962. PSA does not admit to 
outright cancellation of a single flight 
in 1962, although flights have been di- 
verted or delayed for considerable pe- 
riods, primarily due to fog. 

PSA is not required to report its 
operating statistics in the manner speci- 
fied by the CAB. Therefore, many 
standard yardsticks of efficiency are un- 
available. The figure preferred by 
H. Eugene Swantz, PSA’s controller, to 
demonstrate the company's efficiency is 
total operating costs per revenue passen- 
ger mile, which was 33.3 cents in 1962. 
"That’s probably the lowest in the in- 
dustry,” he said. Indications are that 


the average load factor approximated 
75% last year. 

Direct maintenance on the Electras 
in 1962 cost PSA about 51 cents a mile, 
compared with a range from 54.45 to 
33.42 cents reported bv the six major 
carriers using the aircraft. 

Major factor in PSA’s operations is 
its progressive maintenance program, 
which results in virtually no down-time 
due to overhauls. The program is pos- 
sible because all planes are on the 
ground each night. At least even' third 
night each Electra is docked at the 
main overhaul base at San Diego, where 
the maintenance crew totals about 55. 

“By the time we get to 12,000 hr. we 
will have perfonned all the required 
inspections and procedures,” mainte- 
nance director Dave Bumess said. The 
program runs up extra costs the first 
time through the cycle as items in the 
12,000-hr. major overhaul are begun at 
200 hr., with the remainder performed 
at intervals thereafter, along with other 
prescribed servicing. The cycle is then 
repeated for succeeding 12,000-hr. in- 
tervals. Flight schedules can be arranged 
so that an individual plane has nearly a 
12-hr. layover during the night for time- 
consuming jobs such as gear swings. 

The Allison 501-D13 turboprop en- 
gines are sent to the Indianapolis plant 
of General Motors' Allison Div. for 
overhaul. When PSA operates its own 
turboprop overhaul shop after Septem- 


ber, about S65.000 annually will be 
saved in freight charges. In addition to 
the engine exchange system set up with 
Allison, five quick engine-change pack- 
ages are kept ready at San Diego for 
emergencies. About 12 men will be 
added to the staff for the engine shop. 

Time between overhauls on PSA’s 
Allisons recently was increased to 3,000 
hr. on all major components, among the 
highest in the industry. 

In-house repairs also include radar 
and radio, minor instrument work and 
nose gear. Main landing gear will be 
handled in-house after the engine shop 
opens. An accessory shop is being 
expanded progressively. 

PSA’s rough estimate is that its Elec- 
tras can be operated economically for 1 0 
to 12 years. Andrews said it probably 
will be two to three years before serious 
thought is given to replacements. 
"However, public opinion could change 
that,” he conceded, if there was a strong 
current of preference for turbojets. 
However, none of the small or medium 
turbojet transports being built or 
planned seems to be the economical 
answer as yet for PSA. he believes. 
The larger turbojets now operating pos- 
sibly might be better candidates for 
PSA’s next fleet generation, he said. 
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SHORTLINES 


AIRLINE OBSERVER 

► Use of foreign airlines by Americans in 1962 aggravated the U. S. bal- 
ancc-of-payments problem. Commerce Dept, figures show that S2.5 
billion of a total $2.9 billion spent bv U. S. citizens last year for foreign 
travel went cither to foreign carriers or for expenses within foreign countries. 
Balance of about S430 million was paid to U. S. flag carriers and shipping 
companies. By the end of the year, American spending exceeded that of 
foreign visitors by SI. 4 billion, as compared with $1.23 billion for the 
previous year. 

► Domestic trunk airlines recorded an operating profit of SI 2,607.000 in 
April, based on operating revenues of $203,188,000 and operating expenses 
of $190,581,000. Net profit for the month came to $4,458,000 after provi- 
sion for income taxes, special items and non-operating income or expenses. 
For April, 1962, the airlines had a net profit of $2,393,000. 

► KLM, Royal Dutch Airlines, will furlough 160 pilots and 23 ground 
maintenance workers this year as part of an over-all plan to reduce total 
personnel by more than 2,000 persons by the end of next year. 

► Air Transport Assn, last week abandoned its proposal for a jointlv financed, 
industry-wide advertising and promotion campaign. ATA directors said that 
members could not reach unanimous agreement on the project, and many 
felt it might duplicate already existing programs being conducted bv in- 
dividual airlines. 


► State Dept, has selected Allen R. Ferguson, former economist with the 
Rand Corp., as coordinator of the newly created Office of International 
Aviation (AW May 6. p. 38). The office will be responsible for implementa- 
tion of the international aviation policy and intcragencv coordination with 
the Defense and Commerce Depts., the Agencv for International Develop- 
ment, the Federal Aviation Agency and the Civil Aeronautics Board. 


► British Overseas Airways Corp. will place the first of its Vickers VC.10 
turbojets into daily service in April, 1964, on routes to Nigeria and Ghana. 
By June, the rcar-cnginc-inounted aircraft will be used in conjunction with 
Boeing 707 equipment serving the London-to-Montreal and Toronto roi ' 
Tie next month, VC. 10s will take over BOAC routes to cast, central and 
outh Africa, and by August, the London-to-South America routes. The 
airline lias ordered 12 standard and 30 super VC.lOs. 

►FAA has awarded a S261.31 1 research contract for a two-year studv of 
noise levels around airports. The firm of Bolt, Beranek and Newman, Inc- 
ut Cambridge, Mass., will conduct the studv as a basis for FAA zonin'- 
guidelines for airport planners. 

ongress last week extended the 5% tax on passenger air travel for one 
year, to July 1, 1964. A proposal by Sen. Norris Cotton (R.-N. II.) to 
eliminate the tax was defeated in the Senate by a vote of 51 to 22. 

►Air-truck agreements are emerging as one of the industry's most suc- 
cessful volume builders. The program which provides door-to-door cargo 
shipment at one combined rate, now includes 127 trucking companies and 
’0 airlines, exchanging traffic at 76 airports. Tonnage handled under these 
agreements increased 63% during the first five months of this year, com- 
pared with the same period of 1962. Payments to trucking companies by 
? ow average $70,000 per month and are expected to exceed 
$115,000 before the end of the vear. 

Aviation Organization is pressing for a greater control 
of VFR (visual flight rale) traffic which passes through busy portions of 
controlled air space, such as terminal areas and heavily traveled airways. 

I he added control is needed as a safety precaution because of the ever- 
increasing-volume of air traffic, ICAO contends. 


► Air France flew 8,327,790 ton miles 
of air cargo between North America 
and France during the first quarter of 
1963, a 38% increase over the same 
period of 1962. 

► Frontier Airlines reported a May op- 
erating profit of $150,668, compared 
with §48,253 for the same month in 
1962. In the first five months of 1965, 
Frontier's operating profit has totaled 
$655,384, up from the $95,906 recorded 
in the same period last year. 

► National Air Lines earned a net profit 
of S77.000 in May, traditionally a non- 
profit month for the carrier. Loss in 
May. 1962, was SI 69,000. Net profit 
for first 11 months of National's busi- 
ness year was $6,126,000. compared 
with $3,840,000 in the 1962 period. 

► Northwest Orient Airlines had op- 
erating revenues of SI 3,293,843 in May. 
and a net profit of S6S5.859. Net profit 
for May. 1962, was $638,166. 

► Pooling arrangement for passenger 
and cargo service between Vienna and 
Cairo has been signed by Scandinavian 
Airlines System, United Arab Airlines 
and Austrian Airlines. Primary object 
is to reduce overcapacity on the route 
and cut costs. Pool flights will be flown 
with SAS Caravelles and cockpit crews, 
and cabin attendants from all three air- 
lines. Carriers said that as capacity in- 
creases. aircraft and crews of the other 
two will be introduced into the pool. 

►Varig Airlines has inaugurated Con- 
vair 990A service between Los Angeles 
and Porto Alegre. Brazil, via Mexico 
City. Bogota. Lima, Rio dc Janeiro and 
Sao Paulo. Oncc-a-vveek service departs 
Los Angeles at 8 p.m. Friday. The 
carrier plans to add a Tuesday departure 
on July 9 that would serve Panama Citv, 
providing the governments involved ap- 
prove traffic rights to that point from 
Mexico City and Bogota. 

► World Airways has filed for CAB cer- 
tification of cargo and mail service from 
California to all areas of the Pacific 
and to Asia. The carrier also asked for 
the right to contract the entire capacity 
of aircraft to travel agents, who would 
sell the space to charter and tour 
groups. 

► Pacific Northern Airlines showed an 
11% increase in passenger volume in 
May, carrying 17,584 persons compared 
with 15,817 in Mav, 1962. Cargo vol- 
ume in May rose 6.7% over Mav of 
1962. 
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Moving 45 tons at 550 miles per hour is routine 

for today’s mighty jet transports. These transoceanic Boeing, Douglas, and 
Lockheed sky freighters are powered by Pratt & Whitney Aircraft’s modern 
JT3D turbofan engines. Piatt & Whitney Aircraft provides design and manu- 
facturing leadership in power for many applications, in and out of this world. 


Pratt & 
Whitney 
Aircraft 


u 

R . 



We’ve changed. 

We no longer build planes — but missiles and aerospace 
products. 

We’re prime contractor for SUBROC, the Navy's newest 
antisubmarine missile system . . . associate prime contrac- 
tor for the Air Force MMRBM transporter-launcher . . . 
have had a hand in virtually every radar system created by 
this country in the past twenty years. 


And we’re also working on a lot of other things people 
hadn't heard of in 1943. 

Lunar shelters, for example. High-resolution radar, too. 
We microminiaturize electronic components and systems— 
make missile guidance systems— produce electronic test and 
check-out equipment— build filament-wound rocket motor 
cases for Polaris. 

We've developed a lot of post- World War II talents. 


Systems management. Bionics. Avionics. Electronics. They 
all add up to the broad capability needed in the aerospace 
age, as you'll find by writing the Goodyear Aerospace Infor- 


mation Center at Akron 15, Ohio. Goodyear Aerospace Cor- 
poration . . . Dedicated to keeping America first in Aero- 
space Technology. 


GOODYEAR 

GOODYEAR AEROSPACE CORPORATION 





Belch *s 

lemj Division: THE FRONT-DOOR LOCATION 
IN THE SPACE RACE; LOW-COST INDUS- 
TRIAL SITES; FAVORABLE TAXES; AMPLE 
POWER, FUEL, AND WATER; MINIMUM 
ABSENTEE-ISM, THANKS TO A MILD YEAR- 
ROUND CLIMATE AND CLEAN OCEAN AIR 
WITH A POLLEN COUNT OF LESS THAN 
ONE; AND MOST IMPORTANT, AN INDUS- 
TRY-MINDED COMMUNITY 

MB 


INDUSTRIAL AREA 

THRESHOLD OF THE RACE TO SPACE 

Ormond Beach • Holly Hill • Daytona Beach 
South Daytona • Daytona Beach Shores • Port Orange 

THE DAYTONA BEACH AREA COMMIT. 
TEE OF 100 pledges its complete coopcra- 


DEFENSE CONTRACT AWARDS 

SECOND FISCAL QUARTER SUMMARY— 1963 


Now available free from AVIATION 
WEEK & SPACE TECHNOLOGY are 
summary reports of defense contract 
dollar awards covering the second fiscal 
quarter of 1963. These reports show de- 
fense dollars awarded in 179 product/ 
system categories as compiled by Frost 
& Sullivan, Inc. Information is also avail- 
able on the second fiscal quarter 1962; 
third fiscal quarter 1962; fourth fiscal 
quarter 1962; and first fiscal quarter 
1963. 

Reports are available on an individual request 
basis in the following system areas: 

Data Processing 
Navigation 

Meteorological Systems & Components 
Vehicles, Ordnance, Vessels 
Services 

Electronic Warfare 
CBR Warfare 
Communications 
Missiles & Space 

Basic Research 

Miscellaneous Components & Sub- 
Assemblies 

Contact your AVIATION WEEK & SPACE 
TECHNOLOGY District Manager or write to: 

AVIATION WEEK & SPACE TECHNOLOGY 

RESEARCH DEPARTMENT 

330 West 42nd Street, New York 36, N.Y. 


I Aviation Week § 

& Space Technology 

A McGraw-Hill Publication 
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Alcoa's Carl Anderson speaks with authority on hollow extrusions in aircraft alloys. 

This is the man who took the welds and 
weaknesses out of hollow extruded shapes 


Q ALCOA 




Carl Anderson is superintendent of Alcoa's big-press 
extrusion plant. With two 14,000-ton presses and a 
3,000,000-lb stretcher at his command— plus his 20 
years' experience in extrusion technology— he stays a 
step ahead of the competition and turns out a quality 
product that keeps other extruders of aluminum 
scratching their heads. 

For example, Carl oversees Alcoa's capability to pro- 
duce seamless hollow shapes in strong alloys like 2014, 
2024, 7075 and 7178. He and other Alcoa engineers 
have developed techniques for producing shapes like 
those illustrated above with die and mandrel, eliminat- 
ing welds and other problems associated with the 
bridge die method. 

Alcoa's talent and technology have saved the nation’s 
defense industry thousands of dollars by furnishing 


lighter, less expensive components to replace compli- 
cated assemblies and weldments. 

Carl is one of hundreds of Alcoa fabricating specialists 
—casting, forging, impacting, machining, welding, 
heat-treating— who are ready to help you at a moment’s 
notice. Every one of them speaks with authority on 
aluminum. Help like this is unique. Just call your local 
Alcoa sales office. Or write Aluminum Company of 
America, 1868-G Alcoa Building, Pittsburgh 19, Pa. 

ALCOA PREMIERE Presented by Fred Astaire 

E3 ALCOA 


AERONAUTICAL ENGINEERING 



MODEL OF CESSNA YAT-37D attack-trainer is shown in two views above. The aircraft, to be evaluated by USAF for countcr-insur 
gency operations, will be designed to carry 3,000 lb. of armament and have short-field takeoff and landing capabilities. 


Power Increase Planned for COIN T-37 


Cessna YAT-37D attack-trainer, to 
be evaluated by the U. S. Air Force for 
counter-insurgency (COIN) air warfare 
capabilities, will have more than twice 
the engine power of the twin-jet T-37B 
trainer from which it is derived. 

This will enable it to carry 3,000 lb. 
of armament while retaining favorable 
short-field landing and takeoff charac- 
teristics. 

Two T-37Bs will be converted by 
Cessna Aircraft Co. to the new YAT- 
37D configuration under an Air Force 
letter contract providing advance fund- 
ing of 5600,000 (AW June 24, p. 38). 

The speed with which the program is 
being pushed is indicated by the fact 
that Cessna has just 25 weeks to prepare 
the airplanes for flight tests. After con- 
tractor testing, they will be turned over 
to the Air Force for flight evaluation 
in simulated combat at the Special Air 
Warfare Center, Eglin AFB, Fla, 

Basis of the YAT-37D program is 
modification of an existing in-produc- 
tion trainer airplane so that it can take 
on an additional, tactical role with a 
minimum of new development on the 
airframe. Actual concept considers sup- 
plying modified airplanes, minus tactical 
equipment, to friendly foreign govern- 
ments. particularly underdeveloped 
countries, so they can equip their air 
forces with a low-cost training airplane. 

Should an emergency arise, such as 
threatened overthrow of the govern- 
ment by Communist guerrilla forces, 
the U. S. could swiftly airlift weapons, 
stores, pylons and other tactical equip- 
ment and the trainers could speedily be 
converted to counter-insurgency air 
warfare aircraft. 


This type of approach could help en- 
sure that, with the U. S. withholding 
combat equipment, these countries 
would not indiscriminately and unilater- 
allv employ aircraft they had been given 
under a mutual assistance program to 
engage in local wars. 

Providing this added combat capa- 
bility to tne basic T-37B trainer re- 
quires these major changes, which make 


YAT-37D Performance 



2 GE J85s at 2,-100 lb. thrust ca. 

Takeoff gross 

weight 10.5UU lb. 

Landing weight 6.215 lb. 




with tip tanks). .3,056 lb. 

T akeoff dista 

ee. ground run. .1.600 ft. 


nec, over 50-ft. ob- 




ice. ground roll. . .835 ft. 

1., Hiding Hisl 

uce, over 50-ft. ob- 

staelc ... 


Rate of clim! 

gross weight. .5.590 fpm. 


service ceiling. .22.680 ft. 

Combat radii 

180 naut. mi. 

Cruise altitui 

c, outbound 5.000 ft. 


Cruise altitui 

c, inbound 15.000 ft. 

Average enris 

speed, inbound . . . 250 kt. 

Total mission 


All perfor 

lance data ore estimated. 



cruise speed 


as standard 



ission. Combat radius con- 

siders approx 

matclv 10 min. loiter and 

10 min. con 


reserve on re 

tun, to base. 


up the YAT-37D configuration: 

• Substitution of the T-37B’s standard 
l,025-lb.-thrust Continental J69-T-25 
turbojets with General Electric J85- 
GE-5 engines derated to 2,400 lb. 
thrust. 

This will permit an increase in the 
gross weight to 10,500 lb., almost 4,000 
lb. heavier than the T-37B trainer ver- 

Although the JS3 will provide more 
than double the original power avail- 
able, it weighs only about 50 lb. more 
than the J69, and with slight modifica- 
tion-notablv in rearranging accessories 
to reduce its envelope diameter— will fit 
the same "holes” in the wings. Relo- 
cation of accessories rearward will be 
possible by taking the accessory drive 
from the GE CJ610 engine and adap- 
ting it to the JS5-5. Minor modification 
will also be necessary in the fore-and- 
aft beam engine mount structure to ac- 
commodate the J85's differing engine 
support points. 

Derating of the JS5 from its normal 
2.800 lb. thrust will be done by en- 
larging its tailpipe diameter 2 in. 
This in turn is expected to provide 
about a 5% improvement in engine 
specific fuel consumption. Engine in- 
lets in the wing will be enlarged ap- 
proximately 30% to provide for larger 
ducting, and the boundary' layer duct- 
ing for the J69 will be deleted. 

Shape of the wing's leading edge in- 
let will be revised slightly to a more cir- 
cular shape. Retractable inlet screens 
will be fitted for evaluation to see if 
they are necessary for operation from 
rough fields. 

Engine thrust attenuator doors, aft 
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“Don’t tell me about 99% 
quality. Would you 
ride in it?” 


on Board and Tapco.) 


Source Selection Board (cont.): This 
thing has hundreds of components. Put 
in just one that’s only 99% good, and 
there goes your mission. 

TAPCO: I didn't mean 99% performance. 
Our stuff works. Our reliability factor is 
99 and five or six more nines. Sometimes 
we express it in thousands or tens of 
thousands of hours mean time between 
failures. Or a failure probability per cy- 

power. That’s as close to perfection as 
you can get. 

SSB: But you said 99% quality. 

TAPCO: Right. Quality. Actually, it’s 
99.4%. We’ve delivered better than 10 
million missile and aircraft subsystems, 
components, parts — rocket nozzles, 
APU 's, fuel pumps, you name it. Of all 




TAPCO: Sure. Most of those oddballs 
were in the early roll-off stages. In 



understanding on requirements, check- 
out procedures, or test-stand correlation, 
the sort of things engineers and quality 
people get together on and iron out. 

TAPCO: Yes, I’d ride in it. 

If you’d like to continue this conversa- 
tion in terms of your specific require- | 
ments, write R. A. Paetz, Director, Re- 
quirements and Contracts, Tapco, TRW, 
23656 Euclid Ave., Cleveland 17, Ohio. 


TRW/1 


of the tailpipes, can be enlarged readily 
to reduce thrust to a residual level of 
70 lb. while the J85-5 is at 55% power 
—the same residual level as is achieved 
on the less powerful T-37B, although 
the more powerful General Electric 
turbojets produce 170 lb. thrust while 
at ground idle power of 47%. Tail- 
pipe temperatures of the two engines 
are approximately the same, requiring 
no new materials in fabrication of the 
YAT-37D's attenuators. 

• Increased fuel capacity is provided by 
addition of 90-gal. fixed wingtip tanks 
and 100-gal. droppable underwing 
tanks to the internal fuel tankage. T37-B 
nomial internal usable fuel capacity is 
290 gal., but replacement of standard 
tanks with U. S. Rubber self-sealing 
types to reduce vulnerability against 
small-arms fire reduces normal internal 
capacity to 276 gal. 

Fuel svstem function and manage- 
ment will' be the same as on the T-37B, 
with additional flow capability being 
provided to feed the larger engines by 
doubling up the proportional pumps on 
each side of the basic system. Tip 
tanks merely transfer fuel into main 
wing tanks and are emptied first. The 
droppable pylon tanks are intercon- 
nected directly to the main system’s 
proportional fuel pumps. 

• Landing gear revisions will primarily 
involve fitting larger footprint tires, in- 
creasing flotation characteristics of the 
main and nose landing gear to improve 
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Two-Seat F-105F Makes Maiden Flight 

Republic Aviation Corp.’s new two-scat, all-weather supersonic F-105F approaches for a landing after making its first flight recently. The 
1.400-mph. jet will have the same mission capabilities as the single-seat F-105D version, but also will be used to improve the mission 
training program for combat pilots. Use of the F-105F is expected to eliminate the need for transitional jet trainers and the need for 
chase planes during training flights- Only major engineering changes required in the conversion of the single-place design to a two-seat 
design was a 31-in. extension of the fuselage and a proportionate increase in the height of the tail fin to compensate for it. Plane was 
flown by Republic's chief test pilot, with second cockpit empty. Note dive brakes extended at rear of fuselage. 


performance when operating from 
small, rough fields. Tire size increase 
is in tread width rather than in the 
diameter. 

On the main gear, this means the 
wheels will fit into the original under- 
wing skin cutouts, but the landing gear 
doors will have to be modified slightly 
to cover the protruding tire area. On 
the nose gear, the replacement is much 
simpler. The standard wheel will be 
replaced by that used originally on the 
early T-37s. This had been replaced 
by a smaller wheel to improve ground 
steering. It is expected that the meter- 
ing pins in the hydraulic shocks struts 
will be revised to accommodate the 
higher landing loads expected and pos- 
sibly some local beef-up will be made 
in the structure adjacent to landing gear 
attach points. New wheels also will 
have braking capacity increased 400%. 
Armament Provision 
• Armament will be provided bv fitting 
a single 7.6 mm. General Electric mim- 
gun-a rotating chamber-type weapon 
with a firing rate of approximately 
7,600 rounds per minute-in the nose, 
and putting three detachable pylons 
under each wing. Two inboard pylons 
will be capable of carrying 750 lb. of 
stores each and the outboard pylons 
500 lb. of stores. 

When a pylon fuel tank is fitted to 
the aircraft, it would be carried on the 
farthest inboard pylon. Stores could 
consist of general purpose bombs, 
napalm tanks, gun pods, rocket pods 
and electronic reconnaissance pods in 


combinations required for particular 

Reticle-type gunsight will be 
mounted in the cockpit to provide aim- 
ing for all weapons. Weapons selector 
switches will be mounted on the for- 
ward edge of the glareshield. in the 
same order as the weapons are 
mounted, to facilitate operation with- 
out causing the pilot to divert his eyes 
unnecessarily. Provision for a gun 
camera will be made, and there will be 
a capability for carrying vertical and 
oblique cameras in tlie belly for recon- 
naissance or strike-report photo cover- 

Cockpit Controls 

The cockpit will retain dual seating 
and controls to increase reconnaissance 
capability in the low-level type of mis- 
sion over rough country which the 
counter-insurgency airplane probably 
will be undertaking. 

Crew will be protected from small 
amis gunfire by lightweight armor un- 
der the seats. 

Electronics will include AN'/ARC- 
21C Tacan navigation equipment, 
AN/APX-44 IFF (identification, friend 
or foe). AN/ARC-44 FM communica- 
tions and AN/ARA-31 FM homer and 
possibly an AN/ARN-59 ADF. Under 
discussion are sophisticated Decca-tvpe 
navigation gear and low-light-level tele- 
vision, the latter for target acquisition. 

The two airframes being converted 
to the YAT-37D configuration actu- 
ally are the same which the Special Air 
Warfare Center evaluated late last year 


at Eglin AFB to study the potential 
value of the light twin-jet trainer in the 
COIN role. 

These T-37Bs were modified slightly 
from the trainer configuration by fit- 
ting them with wingtip fuel tanks 
and an external stores pylon under each 
wing to studv their suitability as a 
weapons platform and their general 
handling and operations characteristics. 
Mission Availability 

According to Cessna, mission avail- 
ability of the airplanes was high-only 
one abort in 60 scheduled missions. 
The one time an airplane was not 
ready to go was due to improper ad- 
justment of a voltage regulator, which 
caused the starting batters' to run down. 
Visibility, maneuverability and stabil- 
ity as a weapons platform were rated 
high by Air Force observers during the 
test program, according to these same 

S The " YAT-37D’s most immediate 
contender is the North American Avia- 
tion Columbus Div. converted YAT- 
28E turboprop. Although the first 
prototype of this airplane crashed dur- 
ing the contractor testing program 
(AW Apr. 1, p. 31), it had gone suffi- 
ciently far through its trials to have 
impressed Air Force observers with 
its potential capabilities and USAF is 
currently negotiating a contract for a 
second test vehicle to carry the project 
through a complete evaluation. A T-28 
already has been delivered to the 
Columbus Div. and is awaiting go- 
ahead to commence conversion. 
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First prototype of the Sud SA 3210 Super Frclon is demonstrated at the Paris Air Show. Head-on view shows boat hull fuselage con- 
figuration and intakes for the three turboshaft engines above the cabin. 

Both Super Frelon Prototypes Flown in Demonstration 

Truck is lifted by the first prototype in a demonstration at the show (below). Using its hoist system, the Super Frelon can carry' a 
maximum load of approximately 7,900 lb. 





First two prototypes of the Sud SA 3210 
Super Frclon were flown at the Paris Air 
Show. First prototype (facing page) is con- 
figured to Annv specifications. The second 
helicopter (this page) is the Navy version. 
Principal external difference in the two arc 
the sponsons added to the main landing 
gear units in the Navy version. Although 
the Navy prototype is equipped with the 
rear-loading cargo door (right and below) 
of the Army version, it probably will be 
eliminated in any production version to 
improve over-all aerodynamics. While the 
door will be retained in the Army version, 
the configuration will be changed to elimi- 
nate acrodynamically caused vibration on 
the rear fuselage and tail boom (AW June 
10. p. 96). Both prototypes arc powered 
by Tnrbomcca Turmo 3B development ver- 
sions of the Torino 3C engine, scheduled 
for production helicopters. Each of the 
three engines in the production ship will 
he rated at 1,320 slip. 






earned by the Mirage 3 includes several types of air-to-air and air-to-siirface missiles. One configuration shown at Paris (below, 
left) included a Matra 530 air-to-air missile mounted on the belly and two Sidewinder infrared-homing air-to-air missiles on the wings. 
The Mirage 3C (below, right) carries a single missile of the Nord AS.20 type mounted on the belly. This weapon was being developed 
in both air-to-air and air-to-surface versions. 



Mirage 3 Shows Varied Weapons, Auxiliary Rocket 



Operational versions of the French Das- 
sault Mirage 3 fighter are shown in vari- 
ous configurations from a high-speed flyby 
to a landing touchdown at the Paris Air 
Show. Three different types of missiles 
arc carried (bottom, facing page) on two 
different aircraft. Formation of Mirage 3Cs 
(above) carries finned under-wing fuel tanks. 
Details of the auxiliary boost SEPR 834 
rocket failing under the tail arc visible 
(right) svith the airplane in a landing atti- 
tude with wing speed brakes extended. Heat 
waves from the jet exhaust are discernible 
against the trees as the Mirage 3 nears 
touchdown (below). Low-level, high-speed 
flyby before tile Paris Air Show crowd at 
Lc Bourget airfield is made by a Mirage 
3C in squadron markings (above, facing 
page). The Mirage 3C is the standard op- 
erational single-seat version of the fighter, 
which is powered by a Sneema Atar 9B 
turbojet engine with afterburner, rated at 
13.230 lb. thrust 





STATE-OF-THE-ART 
REPORT ON SOLID 
PROPELLANT ROCKET 
MOTOR DEVELOPMENT 
ATUTC 

Dramatic refinements in solid rocket motor technology during 
the past few years have greatly increased their usefulness. 
High-performance solid propellants, segmented motors, extended 
duration nozzles, thrust vector control, lightweight fiberglass 
casings, and simultaneous ignition of solid propellant clusters 
have all been successfully demonstrated — in the past 18 months 
— at United Technology Center. Current rocket motor programs 
at UTC apply the simplicity and reliability of these improved 
motors to such uses as giant boosters, upper-stage components, 
retro- and sounding rockets, and "hi-G” assignments for anti- 
missile weaponry. 

■ UTC pioneered the concept of large segmented solid pro- 
pellant booster motors, and is prime contractor for the first 
stage of USAF Titan III C, the Standardized Space Launch 
Vehicle. Together, the two 120-inch segmented solid propellant 
motors which make up this booster stage will generate lift-off 
thrust of over 2 million pounds — more than 80% of the vehicle's 
total thrust. Identical motors, fired in larger clusters, could 
achieve the very large lift-off capability required for any space 
mission now planned for this decade. 

■ Research and development programs at UTC — company 
funded and contractual — cover a broad spectrum of propulsion: 
solid and storable liquid propellant rockets, and hybrids. 

The company's facilities, production capacity, organizational 
experience, and backup by United Aircraft Corporation 
equip United Technology Center to handle a variety of advanced 
propulsion assignments. 


UNITED 

TECHNOLOGY 

CENTER 




cf * 



1. Segmented solid racket motor. 
The concept of large, segmented, 
solid propellant boosters, first 
advanced by UTC in 1958, has 
been brought to reality at the 
company’s Coyote development 
center. Here, giant test bays 
have capacities up to 4,000,000 
pounds of thrust. 

2. Early feasibility test firings 
demonstrated the efficiency of 
UTC's unique clevis joint, key to 
the development of reliable seg- 
mented solid propellant rockets. 
Subsequent tests included the 
nation's first practical seg- 
mented fiberglass cased motors. 

3. Company Funded R & D over- 
came intitial problems of large 
segmented solid propellant 
boosters: core design, exit noz- 
zles, and thrust vector control. 
Test of USAF 35-ton motor veri- 
fied UTC’s preliminary results. 

4. Clustered Solid Propellant 
Motors fired by UTC demonstrat- 
ed simultaneity of ignition far 
exceeding manned launch speci- 
fications. Clusters of large solids 
can provide tens of millions of 
pounds thrust. 

5. First 120-Inch Motor fired un- 
der USAF Program 624A pro- 
duced peak thrust of 250,000 
pounds during two-minute firing. 
Single-segmented test is first 
step in UTC’s Titan III C develop- 
ment program. 

6. USAF Titan III C. The first 
stage of this Standardized Space 
Launch Vehicle, consisting of 
two five-segment solid propel- 
lant rocket motors, 120 inches 
in diameter, will give this vehicle 
more than 2 million pounds of 
thrust at lift-off. It will orbit 
multi-ton payloads to low and 
medium altitudes. 




Bristol Siddeley display at the Paris Air Show included an engine with the basic configuration of the 33, 000-lb. -thrust Olympus 593 turbo- 
jet scheduled to go into the Anglo-French Concorde Mach 2.2 transport. Engine in above configuration is 30 ft. long. 


Olympus Engine Configurations Shown at Paris 
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Snecma exhibit at the Paris show featured a mockup of the box-like reverser and afterburner unit the French firm is developing for use 
with the Olympus on the Concorde. Afterburner section is designed to provide the engine with approximately 20% additional thrust 
to push the Concorde through the transonic speed regime into supersonic flight. Rear view of Snecma mockup shows tooth-like design 
structure for the engine’s silencer unit. 
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Rear view of Olympus shows Bristol Siddelcy-dcsigned afterburner unit to be used on the Olympus 301 which will power British Aircraft 
Corp.'s TSR.2 tactical strike-rcconnaissancc fighter under development for the Royal Air Force. 



Supply the 

power 


assurent la 
Propulsion 


Concorde model shows the general placement of the four Olympus powcrplants in the aircraft’s delta wing. Note the square outlet 
shape, which has been designed to conform with the Snecma aftcrbumcr-revcrscr unit 
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COED MARK II, a second generation Computer Operated Electronic Display, applies the 
combined brain power of man and machine to the solution of space age problems. Other appli- 
cations of the MARK II, in addition to PERT analysis, include real-time displays of helicopter 
flight control, lunar vehicle steering, missile guidance simulations, satellite thermal response, 
and polynomial curve fitting. Engineers interested in projects applying advanced display tech- 
niques are invited to contact our Personnel Director, Bendix Systems Division, Ann Arbor, 
Michigan— an equal opportunity employer. 



Bendix Systems Division 



VJ-101C Transition 
To Horizontal 
Flight Planned 











Since 1958, when it first built the AN/DRW 11 (a 
receiver whose primary function is to destroy malfunc- 
tioning missiles), STL has produced more than 400 space 
communications receivers of 14 different designs. The 
Able 1 receiver, the first phase-locked receiver ever to fly, 
was built by STL. So were the ground station parametric 
amplifiers that tracked Pioneer V 22 million miles into 
space. STL built the receiver now being used at Plermeur- 
Bodou, France, to track America’s first communications 
satellites. The voice communications receiver for SYN- 
COM and the space command receiver for NASA’s OGO 
are both STL products. Scientists and engineers interested 
in advancing the art of space communications will find 
Space Technology Laboratories an active place. 


STL builds spacecraft for NASA and Air Force-ARPA, 
and continues Systems Management for the Air Force’s 
Atlas, Titan and Minuteman programs. These activities 
create immediate openings in: Space Physics, Radar Sys- 
tems, Applied Mathematics, Space Communications, 
Antennas and Microwaves, Analog Computers, Com- 
puter Design, Digital Computers, Guidance and 
Navigation, Electromechanical Devices, Engineering 
Mechanics, Propulsion Systems, Materials Research. To 
obtain additional information regarding positions at 
Southern California or Cape Canaveral, you may 
contact Dr. R. C. Potter, One Space Park, Dept. A-7. 
Redondo Beach, California, or P.O. Box 4277, Patrick 
AFB. STL is an equal opportunity employer. 

SPACE TECHNOLOGY LABORATORIES, INC. 
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NASA Studying Lunar Base Feasibility 


By Irving Stone 

Los Angeles— Basic reference-concept 
for a lunar base will be generated in 
a four-month engineering study in- 
dustry will perform for Headquarters, 
National Aeronautics and Space Ad- 
ministration. Contractor selection for 
the task is expected to be made before 
mid-July from a group of industry bid- 
ders (see box p. 72) which submitted 
separate technical and management 
proposals early last month. 

This study will be the first in a con- 
tinuing program expected to encom- 
pass as many as 12 analyses extending 
over about 18 months, to obtain suf- 
ficient technical data so that NASA 
management can decide whether a 
lunar base should be developed. 

After the initial study is under way, 
NASA will begin a number of separate 
investigations which will examine in 
more detail specific technical areas, such 
as the base powerplant, life support sys- 
tem, and other key installations. These 
will be supplemented by operational 
and logistic studies, as well as analysis 
of anv terrestrial facilities which may 
be required. When all of these studies 
are completed, a second over-all con- 
cept study may be initiated. 

All of the studies probably will be 
directed or coordinated by NASA’s 
Office of Manned Space Flight, but 
direct technical supervision will be per- 
formed by a number of organizations. 
Some of the studies will be adminis- 
tered from NASA Headquarters, others 
will be administered through the vari- 
ous NASA centers, and some may be 
managed by the Army Corps of Engi- 

Manncd Spacecraft Center will have 
cognizance of the life support sys- 
tem and Army Corps of Engineers 
will have supervision of the nuclear 
powerplant and regenerative fuel-sys- 
tem studies for the lunar base. 

Specific plans for post-Apollo lunar 
exploration probably won't be estab- 
lished for some years. Areas of uncer- 
tainty include the precise nature of the 
lunar environment, level of funding for 
lunar operations, and relative import- 
ance of lunar missions. While size, 
life span, and purpose of a lunar facility 
will vary for specific missions, all the 
facilities will be required to provide 
shelter, life support, power, communica- 
tion, and assist in surface mobility 
operations. 

Tire lunar base concept will under- 
score similarities in lunar facilities, but 
will retain enough flexibility to ac- 


commodate the uncertainty of lunar 
operations. 

A lunar base system will consist of a 
group of prefabricated modules which 
can be assembled in arrays on or below 
the lunar surface, to support a range 
of missions. The over-all design will 
facilitate expansion to increase capacity 
and decrease dependence on resupply 
from earth. The base concept will con- 
sider these key features: 

• Modules of the lunar base system will 
be transportable on lunar logistic carriers 
expected to be operational in the 1970- 
1975 period. This indicates transport- 


ability on both Saturn 5 and large logis- 
tic systems. 

• Payload restraints imposed by Saturn 
5 mean that diameters of the spacecraft 
bus and payload will not exceed 260 
in. Height above the lunar surface of 
the load-carrying platform of the bus 
will be 70 to 260 in. Ultimate launch 
acceleration will he Sg, and ultimate 
lunar descent deceleration will be 50 
carth-gs. Maximum payload will be 
25,000 lb. Maximum lateral deviation 
of pavload center of gravity from geo- 
metric axis of the bus will lie 14 in. 
Height of payload center of gravity 



CHART A SHOWS THAT LUNAR BASES which arc larger than the simplest single module 
personnel shelter (S), with its integral life support, communications and power equipment, 

equipment, plus communications and maintenance facilities to operate the equipment. 
Large bases (chart C) may include equipment to extract vehicular fuel and life support 
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above the bus bed will be as low as 
practicable and the bus will be able to 
support the payload only at the peri- 
phery of its 260-in.-dia., load-carrying 

• Lunar base system will have to be 
useful during periods when capability to 
transport men and material to the moon 
will be limited severely. Early planning 
assumes that under the most austere 
conditions, one successful launch of an 
Apollo or a Saturn 5 lunar logistic sys- 
tem will be available every eight weeks. 

• Modules will be designed to with- 
stand one year of unattended storage on 
the lunar surface prior to use. This is 
intended to provide a factor of safety, 
but since this time restriction may be 
too severe, a lesser period may be spcci- 

• Lunar base system will be adaptable 
to incorporate small outposts which 
mav be staffed by two men, and large 
facilities which may be occupied by as 

• Both temporary and permanent in- 
stallations will have to be considered. 
System elements will have to be suit- 
able for use in outposts for as little as 
90 days and in more pennanent installa- 
tions for up to several years. Design of 
the base also will require flexibility to 
permit a temporary installation' to 
evolve into a permanent facility. 

• Components required for temporary 
installations will have to be available 
by 1970. Additional modules for perma- 
nent facilities incorporating a high de- 
gree of logistic independence will be re- 
quired during the 1972 to 1974 span. 

• System design will be keyed to the 
high cost of effective manhours of 
working time on the lunar surface and 
of transporting materials and equip- 
ment. Early planning and trade-off 
evaluations will assume that the value 
of an effective lunar manhour will be 
between S60.000 and SI 00.000, and 
cost of transporting a pound of material 
to the moon between $4,000 and 
S5.500. 

• Mission of long duration will require 
base design which will permit individ- 
uals to remain on the moon for as long 
as six months before rotation back to 
earth. 

• Design for the base will make maxi- 
mum use of natural lunar material when 
there is a high probability that this is 
feasible, and when detailed analysis in- 
dicates that use of these materials will 
yield substantial advantages. 

Tentative concepts for major subsys- 
tems envision the lunar base having a 
basic module serving as a shelter to 
house several men. It will be fitted 
with integral life support, power, and 
communications equipment and could 
function alone as the principal element 
of a small temporary installation. In 
larger installations, there will be sepa- 
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rate subsystems for additional life sup- 
port, power and communications capa- 
bility. The equipment installed in the 
shelters probably will be retained pri- 
marily as standby units for emergency 

All but the most temporary outposts 
will be served by a central life support 
subsystem. In early developments, or 
in small facilities for short missions, the 
installation will incorporate modules 
which perfonn only the most essential 
functions. In the larger, longer-life in- 
stallations, the basic life-support mod- 
ules will be supplemented by additional 
regenerative units to reduce the require- 
ment for resupply of consumable ma- 
terials. The ultimate base complex may 
incorporate modules to generate life- 
support materials from lunar resources. 

Power units, except for the smallest 
installations, will be nuclear plants to 
provide the basic source of energy. A 
single powerplant probably will be used 
for short missions and during early 
phases of base development, but stand- 
ard. multiple powerplants will be the 
usual source of power. This type of 
power generation scheme probably will 
be supplemented by smaller powcr-con- 
version units, perhaps encompassing 
several different types. 

Vehicles, equipment, and mobile 
power sources used for construction and 
operation of the base will require sub- 
stantial amounts of energy, probably 



provided by chemical fuel. In the small- 
est installations, the fuel system will con- 
sist of modules which will store fuel 
shipped from earth. The larger instal- 
lation will be equipped with additional 
modules to regenerate fuel from engine 
combustion products, using energy 
drawn from the nuclear powerplants. In 
the ultimate base, additional modules 
may be used to make up fuel system de- 
pletion by generating fuel materials 
from lunar resources. Bases which in- 
corporate the most advanced technology 


also may include a separate, but tom- 
parable system, which generates fuel 
for space vehicles from natural lunar 
materials. 

The basic module of the communica- 
tions and control subsystem will pro- 
vide local and moon-earth communica- 
tions. 

This module also will serve as a navi- 
gation aid to spacecraft. 

Other equipment mav be required to 
pennit command from earth to assume 
some of the tasks for operating power, 
life support, and fuel systems. 

Maintenance modules will incorpo- 
rate accommodations for upkeep of 
vehicles and installed equipment in the 
lunar base. 

Vehicles for matcrials-handling, sur- 
face modification, transportation and 
reconnaissance will be considered as an 
integral part of the over-all base sys- 
tem. Multi-purpose vehicles will be 
used if practicable. 

Estimates will be made of quanti- 
ties of materials, other than for modules, 
required to install, operate and main- 
tain the lunar base. These data will be 
in parametric form and will be applic- 
able to the range of lunar base com- 
plexes which may be required. 

Special equipment to support specific 
scientific missions will not be con- 
sidered in the lunar base system study, 
because this equipment will be de- 
veloped separately. 
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Williams Cites Mercury Problems, 
Contributions to Future Missions 


Los Angcles-Project Mercury’s six 
manned flights have written "the cook- 
book” on conduct of future manned 
space missions, according to Walter C, 
Williams, associate director of Manned 
Spacecraft Center and operations di- 
rector of the completed Mercury pro- 
gram (AW June 17, p. 36). 

Williams summed up Mercury pro- 
gram experience recently at the Ameri- 
can Institute of Aeronautics and Astro- 
nautics summer meeting here. 

Primary lesson taught by the four 
orbital and two sub-orbital Mercury 
flights was the value of attention to 
detail, Williams emphasized. He is 
expected to have operations authority 
during the Gemini and Apollo proj- 


Medical Changes 

Discussing the Mercury program’s 
problems and achievements, Williams 
said that medical changes first noted 
during the six-orbit flight of Navy Cdr. 
Walter M. Schirra, Jr., became more 
pronounced during the 22-orbit flight 
by USAF Maj. Gordon Cooper. One 
of the most significant was what Wil- 
liams referred to as "orthostatic hypo- 


tension," the medical temi for lowered 
blood pressure resulting from a change 
from a supine to an erect position. 
“This was a pooling of blood in the 
legs, that became much more pro- 
nounced than it was with Schirra,” 
Williams said. 

Lowered blood pressure is believed 
to be the cause of Cooper's momentary 
dizziness when he stepped from the 
Mercury capsule. "The efFects seem 
to be post-flight,” Williams said, "and 
continued from 18 to 24 hr.” 

Exercise in the capsule, such as that 
performed by Russian cosmonauts, may 
be the solution, he added. However, 
Williams said, a question persists as to 
the exact cause of the hypotension. 
Before specific recommendations are 
made for future space missions, more 
understanding of the causes is needed, 
he said. “Our medical people are look- 
ing at it,” Williams added. 

Weightlessness contributed to several 
of Mercury's more spectacular problems 
and persistent ones, Williams said. 

Inverter problems in the MA-9 cap- 
sule were traced to a single electric 
short caused by moisture. The failure 
of the inverters forced Cooper to fore- 


go using the automatic attitude control 
system (ASCS) to dampen re-entry 
oscillations, and to fly manually instead 
(AW June 3, p. 22). 

Moisture from condensation in the 
cabin shouldn’t have caused a problem 
—according to preflight checks— Wil- 
liams said. "We had run all the neces- 
sary tests to check out the connections, 
including a salt water test. But those 
tests were at lg.,” he said. In the ab- 
sence of gravity, moisture slipped in 
and around the connections much more 
easily than when gravity was present, 
and caused the short, Williams said. 
Debris, Dirt Problems 

Debris and dirt also become poten- 
tially critical problems in a weightless 
condition, he noted. Although the cap- 
sules were tumbled four to five times 
prior to launch, debris was still a prob- 
lem, and there was the danger that it 
would enter vital inlets. This hazard 
must be considered during design, and 
inlets and other susceptible components 
must be protected, Williams said. 
"This dirt and debris problem is just 
going to have to be expected,” he 
added. 

Necessity for close attention to all 
details was further emphasized in sev- 
eral other problem areas, Williams said. 
There is continuing concern with qual- 
ity control, capsule pressure, leakage, 
suit temperature controls, plumbing 


pipes and joints, and heat balance con- 
trol within the pilot compartment, he 

As an instance of the importance of 
minor details, Williams cited the fail- 
ure of four out of five explosive charges 
to jettison rctropack straps properly 
during the MA-9 capsule re-entry. The 
four had fired on command, but lacked 
sufficient charge to sever the umbilical 
connection. 


Nike Zeus Project Office at Redstone 
Arsenal. Ala., has awarded a S700.000 
and a $350,000 feasibility study contract 
to Thiokol Chemical Corp., Bristol, Pa., 
and Aerojet-General Corp., respectively, 
for a new solid propellant for the Sprint 


Kollsman Instrument Corp., Elm- 
hurst, N. Y., has been awarded $3.3 
million in additional funds for work on 
Air Force’s AN/USQ-28 electronic 
photo mapping and survey system. Total 
released for the program now stands at 
$6.7 million. 

Sperry Phoenix Co. has a S4.2-million 
contract from Douglas Aircraft Co. for 
automatic flight control systems for the 
DC-9 jet transport. 


An investigation determined that 
the four defective charges contained 
only the small charge used to give a 
slight pop for ground testing. Tire 
practice and operational charges were 
indistinguishable in appearance, except 
for a code number. 

It was determined that whoever 
loaded the charges used on MA-9 had 
put in the test quantity, but then had 
labeled the charge with the flight code. 


Defense Electronics, Inc., Rockville, 
Md.. has a S5.9-million Air Force con- 
tract for procurement of a telemetry re- 
ceiving and storage subsystem. Work 
will be done in Rockville. 

General Precision, Inc., Tarrytown, 
N. Y., has a supplemental Air Force 
contract for $1.8 million for work on a 
space flight simulator trainer. Work 
will be performed at Binghamton, N. Y. 

Curtiss-Wright Corp. has a contract 
from Air Force Systems Command Re- 
search and Technology Div. for design, 
fabrication and testing’ of four ultra-high 
strength 40-in.-dia. rocket motor 
cases. Cases will be made from 18% 
nickel mar-aging steel, which the com- 
pany believes to be the optimum rela- 


tionship between light weight and high 
strength in casings. 

Lockheed Propulsion Co. has a $1.3- 
million contract from Army's Nike Zeus 
Project Office for participation in pro- 
pellant development for the Sprint mis- 
sile program. Work will be done in 
Lockheed's Redlands, Calif., plant. 

Kcarfott Div. of General Precision 
Aerospace, Little Falls, N.J. has re- 
ceived a $1. 3-million contract from Mar- 
tin Co., Denver, for 200 Alpha minia- 
ture floated rate integrating gyroscopes 
for the Titan 3 booster. 

General Dynamics/ Astronautics, San 
Diego, Calif., has been awarded a $931,- 
099 National Aeronautics and Space 
Administration contract for designing 
and fabricating a four-man, six-month 
life support system for space missions. 
System will include air and temperature 
controls, water management, hygiene 
and sanitation, sensors, displays and in- 

Raytheon Co., of Andover and Bed- 
ford. Mass., has a $900,000 Anny letter 
contract for development work to extend 
the capacity of the Hawk missile to en- 
gage tactical ballistic missiles that might 
be encountered by a field army. 

(Continued on p. 76) 


PRODUCTION BRIEFING 



Every second saved 
can save a life 

True close support: it's the Army Mohawk's 
ability to be "one of the troops"... to land and 
take off from frontline fields that are little more 
than cow pastures... to fly at treetop level as 
slow or as fast as needed. ..in any kind of 
weather. All this adds up to trigger-fast respon- 
siveness-intelligence now, not hours from now. 
That's the Mohawk, the "elevated eyes” of the 
Army that watch out for the guys on the ground. 

GRUMMAN 

Aircraft Engineering Corporation 
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FOR PRECISION CONTROL 




Ford Motor Co., Aeronutronic Div., 
Newport Beach, Calif., has a 54.9-inil- 
lion Army contract for research and feas- 
ibility studies for missile penetration 


First squadron of Titan 2 ICBMs 
has become operational at Davis-Mon- 
than AFB, Tucson, Ariz., one month 
ahead of schedule. The next squadron 
likely to become operational will be at 
Little Rock AFB, Ark. All six squad- 
rons at the three Titan 2 sites— McCon- 
nell AFB, Kan., Davis-Monthan and 
Little Rock— are expected to be opera- 
tional before the end of the year. 

Short Skyvan prototype, which first 
(lew in January with two Continental 
piston engines, is being retrofitted 
with two Turbomcca Astazou turbo- 
prop powerplants. Company says early 
drag problems have been solved by 
changes in nacelles and fuselage wing 
junctions. First flight with Astazous is 
scheduled early this month. 

Menasco Mfg. Co., Burbank, Calif., 
will design and build the landing gear 
for the Douglas DC-9 twin-jet airliner 
under a 52-million contract which in- 
cludes initial cost-sharing and deferred- 
payment stipulations. First completed 
components arc scheduled for delivery 
to Douglas in September, 1964. 

Whittaker Controls and Guidance 
Div. of Telecomputing Corp., Los An- 
geles, Calif., has a S500.000 contract 
from Boeing Co. for design, develop- 
ment, test and production of liquid 
oxygen tank vents and relief valves for 
the S-1C booster of Saturn 5. 

Cameron Iron Works, Houston, 
Tex., has installed a consumable vac- 
uum remelting plant for production of 
super-clean alloy steel and heat resistant 
alloys for space applications. 

Air Reduction Pacific Co. will quad- 
ruple production of liquid nitrogen to 
315 tons per day in 1964 at its City of 
Industry plant near Los Angeles, Calif. 
The 53.5-million expansion program is 
planned primarily to meet the needs of 
the Southern California aerospace in- 


Lear Siegler, Inc.'s Astro Structures 
Div., El Segundo, Calif., has been 
awarded a 5150,000 contract from Ar- 
rowhead Products Div. of Federal- 
Mogul-Bower Bearings, Inc., to manu- 
facture large-diameter tubular fuel lines 
for the Saturn booster. 

HEF, Inc., will begin immediate ex- 
pansion of its Columbus, Miss., am- 
monium perchlorate plant to meet 
growing demands for solid-propellant 
oxidizers. 
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Rombus Study Keyed to Post-Nova Effort 


Los Angeles— Rombus, a single-stage 
manned space-cargo carrier which 
might be used 20 times or more was 
described at American Institute of Aero- 
nautics and Astronautics summer meet- 
ing here. 

Designed as a reusable orbital mod- 
ule-booster and utility shuttle (AW 
Apr. 29, p. 26), the maneuverable ve- 
hicle is planned to have a land-recovery 
capability. 

The concept of Rombus was outlined 
by Philip Bono, chief advanced project 
engineer of future space systems at 
Douglas Aircraft's Missile and Space 
Systems Div. Although Douglas did 
not identify Rombus as a study for Na- 
tional Aeronautics and Space Adminis- 
tration, Aviation Week & Space 
Technology has learned that it is part 
of a post-Nova NASA vehicle analysis. 
Propulsion System 

The propulsion system uses a liquid 
hydrogen-fueled engine with a plug 
nozzle to aid in surviving the aerody- 
namic heating of re-entry. Fuel would 
be used to cool the re-entry body. The 
propulsion system would be used for 
orbit injection, rejection, and for land- 
ing retro-thrust. Landing would be simi- 
lar to the Apollo lunar landing tech- 
nique. aft-end first, with the wide, flat 
base of the plug nozzle increasing the 
drag. 

Parachutes and retro-thrust of the 
main engine would slow the vehicle for 
landing, and four extensible legs would 
be used for touchdown. 

Rombus could be developed by the 
late 1970s, according to Bono, who 
said that average turn-around time after 
recovery would be two and one-half 
months. 

Boost Fuel 

Fuel for initial boost would be pro- 
vided by eight detachable fuel tanks 
strapped around the tapered vehicle. 
The tanks would be jettisoned, when 
fuel is expended, to increase flight per- 
formance and maneuverability during 
recovery. 

Parachutes would lower the tanks 
back to earth for recovery. 

Total height of the recoverable por- 
tion of Rombus is 95 ft., and base di- 
ameter is 80 ft. During descent from 
orbit, this main section of Rombus 
would weigh approximately 1.5 million 

Preliminary estimates indicate that 
payload-per-pound-to-orbit costs could 
be reduced to about 512 for Rombus, 
with only six uses. 

After 20 trips, the cost would be re- 
duced to 55 a pound. 
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V/STOL Aircraft Studied in 


By David A. Brown 

Hartford, Conn.— Variety of vertical 
lift and compound aircraft are being 
test flown on United Aircraft Corp. 
Sikorsky Div.’s V/STOL flight simu- 
lator here before any actual hardware is 
built. 

Simulator is capable of representing 
helicopters, compound helicopters, tilt- 
wing, fan-in-wing and lift-engine or 
deflected exhaust VTOL aircraft. 

Three of the configurations being 
tested were flown by this Aviation 
Week & Space Technology pilot and 
despite the lack of motion, sound or 
visual cues, representation was good 
and, with some praotice, it was possi- 
ble to fly the various configurations 
through a variety of maneuvers. 

Simulated aircraft flown included: 

• Tilt-wing V/STOL aircraft, powered 
by General Electric T64-GE-6 turbo- 
shaft engines and using differential 
power, aileron deflection and ducted 
fans to provide control in hovering 
conditions. Aircraft had a gross weight 
of about 35,000 lb. 

• Compound helicopter with a maxi- 
mum gross weight of 55,000 lb. and a 
takeoff weight for this particular flight 
of 40,000 lb. Helicopter was powered 
by three engines of the General Electric 
T64 class and was capable of flying at 
250-300 kt. as an airplane and 125 kt. 
as a helicopter. 

• Heavy assault helicopter similar to 
the Sikorsky CH-53. Helicopter was 


equipped with an auto flight path sys- 
tem which allowed it to fly a pre- 
determined mission-in this case, a 
dunk-to-dunk anti-submarine mission— 
at speeds and within tolerances virtu- 
ally impossible for a human pilot to 
achieve. 

Tilt-wing V/STOL was flown initially 
with an auto-stabilization device and an 
automatic altitude control in operation 
and later with varying degrees of auto- 
stabilization off. Transitions from hover 
to forward flight were made with the 
stabilization systems on. 

With both auto-stabilization and 
altitude control, hovering the aircraft 
was not difficult, although lateral mo- 
tion was sluggish and hard to control. 
Roll Control 

At hover, roll control is provided by 
differential outboard engine power 
alone and in level flight roll control is 
provided by the ailerons alone. In 
transition, roll control is provided by a 
combination of aileron and differential 
engine power, with the ailerons begin- 
ning to take effect as the wing travels 
through the 80-deg. position on the 
way down from the full 90 deg. up 
position. Ailerons are fully effective as 
the wing reaches the 43 deg. position. 

The outboard engines begin to have 
differential power capability at the 
10-dcg. up position and are completely 
effective after the wing has been ro- 
tated to the 77 deg. up position. 

Pitch control in hover is provided by 



V/STOL SIMULATOR gives pilot visual reverences with dual contact analog television 

motion. Cross is reference point for the aircraft's nose; square is target to which aircraft 
should be flown. Simulator has standard airplane and helicopter controls. 


Simulator 

two ducted fans mounted in the hori- 
zontal stabilizer of the aircraft's T-tail, 
and yaw control is by a single ducted 
fan mounted in the vertical fin as well 
as by differential ailerons. 

Aileron used for yaw control in this 
configuration is completely effective be- 
tween the 90- and 80-deg. wing posi- 
tions and progressively less effective 
until the wing reaches the 43-deg. 
position. This is exactly the opposite 
of the aileron forces used for roll con- 
trol, so that when the ailerons are in- 
effective in one axis, they are fully 
effective in the other. 

The ducted fans in the horizontal 
stabilizer, one on either side of the 
vertical fin, are 4 ft. in diameter and 
can exert a force of 3,000 lb. in either 
direction. The single ducted fan in the 
vertical fin is 5 ft. in diameter and 
exerts a force of 2,340 lb. in either 
direction. 

The rudder and elevator are limited 
with regard to dynamic force or q- 
force, but the ailerons are not, since 
the entire wing is covered with airflow 
from the propellers. 

As auto-stabilization along various 
axes was turned off, the aircraft became 
increasingly difficult to hover. Yaw was 
found to the least critical axis and the 
aircraft could be flown with both yaw 
and roll unstabilized. 

With the pitch stabilization off, how- 
ever, it was not possible to prevent the 
VTOL from beginning a steadily in- 
creasing pitching motion which rapidly 
became unacceptable. 

The research VTOL was equipped 
with standard helicopter-type controls. 
Wing tilt was controlled by a thumb- 
switch on the collective control. 

Flight Transitions 

Transitions were made from hover to 
forward flight and back with the auto- 
stabilization system on. There is no 
critical speed for wing tilt, since with 
full flaps, the aircraft would hover with 
the wing in the 67-deg. position. Flaps 
also are controlled by a beeper on the 
collective. 

From a hover, the aircraft was started 
forward by flicking the wing-tilt beeper 
on the collective head, thus swinging 
the wing forward from its vertical posi- 
tion toward a horizontal one. 

Lateral speed was still difficult to 
control, especially while airspeed was 
relatively low. As the wing continued 
forward and speed increased, flaps were 
raised. Flap operation is not critical in 
transition from hover to forward flight, 
although it is necessary when coming 
into a hover, primarily because it is 
needed to kill forward speed. 

Transition back to hover was made 
by lowering the Baps, then tilting the 
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wing up while maintaining a constant 

Thc^wing was started up while the 
aircraft was still more than 1,000 ft. 
high and a steep nose-down attitude 
was necessary to enable the aircraft to 
lose altitude. This descent appeared to 
he much steeper than it actually was. 
since the fuselage was not flying in 
the same lateral plane as the wing. 

In both the tilt-wing VTOL and the 
compound helicopter, one of the great- 
est problems encountered was shifting 
in the air from helicopter operations 
to airplane operation and back again. 
This may be somewhat less of a prob- 
lem in an actual aircraft, but in a 
simulator it presents a large psychologi- 
cal barrier. 

Compound Helicopter 

The simulated compound helicopter 
had a gross weight of 35,000 to 55.- 
000 lb. and was a VTOL aircraft only 
it lighter weights. As programed into 
the simulator, it had a gross weight of 
40.000 lb. and was capable of vertical 
takeoff and hovering flight. 

Aircraft was powered bv three geared 
turbine engines of the General Electric 
T64 class and had both helicopter and 
complete aircraft controls. Sikorsky cn- 
giners emphasized that is was a study 
design only and not under development. 

As a helicopter, the machine was 
capable of flvmg at about 125 kt., 
where a transition was made to airplane 
flight and the rotor placed in autorota- 
tion. In the airplane mode, the machine 
had a design speed of about 250-300 kt. 
at trectop level. 

Control forces in the simulator were 
found to be quite light and this resulted 
in a great deal of over-controlling. How- 
ever. the simulator was not difficult to 
flv from a mechanical point of view, 
hut the absence of noise, vibration, 
"feel" in both the controls and the 
bodv and some visual references usually 
available produced additional diffieui- 


Visual Cues 

Condition was set up in which the 
pilot was ISO deg. out of phase with the 
purely visual cues provided by the con- 
tact analog system. Tendency was in a 
right turn, for example, to turn farther 
to the right rather than rolling out to 
the left to continue on a straight course. 

This condition was reported to be 
occasionally encountered among per- 
sons who fly the simulator for the first 
time. Addition of kinesthetic, vesti- 
bular and audio cues, plus blocking out 
of view of the simulator room which 
tends to be distracting to the pilot, 
should improve the illusion of flight. 

Transition from helicopter to airplane 
flight was demonstrated in the six- 
degrec-of-frecdom simulator. At 125 kt., 
with a normal rotor speed of 650 fps.. 
the wing flaps were started down and 
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the rotor began to go into autorotation. 

Blade flapping was controlled by wing 
flaps, which allowed a wide variation in 
the angle of attack flown, until the com- 
plete transition is made. Automatic gov- 
ernor then took over and sensed a de- 
viation from zero-torque in the blades. 
The governor changed angle of attack 
to hold zero-torque and reduced the 
flapping. 

In the full airplane mode, the rotor 
contributed about 20% of the lift and 
the wings about 80%. 

Rotor speed in autorotation dropped 
to 380 fps. 

By projecting various figures on the 
contact analog display, including a tri- 
angle as a north reference, a plus sign 
and a square, it was possible to flv the 
simulator more accurately and hold to a 
given flight plan. 

Final configuration flown was a pure 
helicopter, similar to the CH-53A but 
with a different tail rotor, equipped 
with an Auto Flight Path System. 

This caused a "roadway” to appear 
on the television screen which is used 
for visual reference in the simulator. 
As the helicopter moved, its progress 
could be seen in relation to the pre- 
determined mission path which was 
represented by the roadway. 

The mission in this instance was an 
anti-submarine search, with the heli- 
copter moving from a hover point where 
it had dunked its sonar receiver ball to 
a second point when another dunk 
could be made. 

Flight plan called for acceleration 
from hover at a constant rate until a 
speed of 59.2 kt. was reached, then a 
pullup at 1.25g until a rate of climb 
of 1,450 fpm. was reached. Climb and 


speed were to be maintained until an 
altitude of 462.5 ft. was reached, and 
then a pushover to level flight was to 
be made, holding speed and a constant 
.75g until the rate of climb became 

The helicopter was then to accelerate 
at 5 ft. per second per second until it 
was flying at 118.4 kt. This cruise was 
to be held for 10 sec. and then the 
helicopter was to reverse the entire 
procedure, decelerating, descending and 
finally coming to a hover for its second 
dunk about 14,750 ft. from the starting 

In practice, this maneuver requires 
very abrupt control movements, es- 
pecially in acceleration, pull up and 
pushover. It was impossible to do these 
fast enough to follow the roadway 
which appeared on the analog contact 
television screen. 

The roadway appears much like a 
conventional surface highway, except 
that it is white with a dark stripe in 
the center. The roadway changes direc- 
tion in three dimensions to give direc- 
tions to the pilot. 

Even though the intended flight 
path was known in advance, it was 
still impossible either to hold the re- 
quired acceleration or to execute the 
pullups and pushovers rapidly enough 
to stay with the highway. 

Sikorsky test pilots also reported they 
were unable to stay with the roadway 
for any significant length of time. The 
automatic flight path controller fol- 
lowed the roadway easily, however, 
maintaining the helicopter in the cen- 
ter of the roadway. 

The flight path, as displayed on the 
contact analog screen, is simply a 
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backup system to permit the pilot to 
continue the mission if the automatic 
flight controller fails. 

In normal operation, pilot feeds into 
the controller the proposed mission, 
then serves as a monitor while the con- 
troller flies the aircraft. 

In the mission flown, the controller 
was designed to maintain the desired 
mission profile with a maximum error 
of 5 ft. at any one time. 

Automatic flight controller later was 
decoupled from the simulator and the 
helicopter was flown manually. Here, 
again, the helicopter was easily con- 
trollable, as was the compound heli- 
copter, but the lack of the various cues 
that normally are associated with heli- 
copters made it difficult at times to hold 
a given attitude or flight condition. 

Simulator is basically an S-61 cockpit 
taken directly from the Sikorsky pro- 
duction line in Stratford, Conn. It 
has been connected to a computer bank 
and a dual contact analog cathode 
tube television display, for visual refer- 

The simulator also has a stand- 
ard instrument panel in the cockpit 
with a dual set of functional flight in- 
struments. 

Central monitor console, placed in 
front of the cockpit, has a third set of 
flight instruments and a contact analog 
cathode tube repeater. Both the cock- 
pit instrument panel and the central 
console panel have a set of engineer- 
ing instruments giving such data as 
degree of flapping present in the rotor 

Computer bank which drives the 
simulator is composed of a 350-ampli- 
fier Berkeley Electronic Analog Simu- 
lating Equipment (EASE) analog com- 
puter and a Digital Equipment Co. 
PDP-1 digital computer, which are 
linked by Packard-Bcll analog-to-digi- 
tal converters. 

Contact analog displays arc placed in 
front of each pilot's seat and arc de- 
signed to provide him with a horizon 
line and a moving grid for angular and 
translational cues to enable the pilot to 



RIGHT TURN by the aircraft being simu- 
lated is displayed to the pilot by a tilt of 
the grid pattern representing the earth. 
Diamond-shaped “clouds" arc stationary and 
intended to give angular rather than mo- 
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We'd like to give you a few words, if we may, about Radcom- 
Emertron, a new entity in our newly-formed Radcom Division. 
Radcom-Emertron is engaged in the research, development, and 
manufacture of radar altimeters, microwave antennas, simulators, 
surveillance, and countermeasures equipment. Need any? Call on 
this new Litton facility in College Park, Silver Spring, and Prince 
Frederick, Maryland, and Washington, D.C. 
answer to last week's problem: 480 husbands are taller and 

E LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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General Time digital electronic sys- 
tems and components sent into space 
have been 100% reliable andaccurate. 

■ INCREMAG, the precision electronic 
counting element with a memory 

■ MU-CHRON, the highly stable magnetic 
oscillator 

■ Solid State Delay Switch 

■ True Rotary Solenoid, free of axial 
motion 

■ Digital Control Systems 

General Time Systems, sub-systems 
and components have proven them- 
selves dependable again and again 
in a wide range of military and 
space applications. INCREMAG, for 
example, times, programs and con- 
trols the functions of data collection, 
recording, reporting in TIROS I and 
II — with total reliability. 

Developed to meet the specifica- 
tions of space use, they represent a 
high point in the state of the art, 
and offer these advantages : 


i — dependability 


Rugged construction — missile— space 
Economical to specify 


They are available on an off-the- 
shelf basis, or can be readily modi- 
fied to meet custom requirements. 


GENERAL TIME 


flv the simulator tinder visual flight 
rules (VFR). 

Controls-convcntional helicopter cy- 
clic and collective sticks and rudder 
pedals— arc hydraulically driven and the 
cyclic stick lias a variable control force 
up to 100 lb., which may be a func- 
tion of any flight parameter, such as 
air speed or rotor head force. 

Recording console is located adja- 
cent to the computer bank and a sepa- 
rate viewing balcony, glassed off from 
the simulator room, has been placed 
behind the central monitor console. 

Cockpit is a standard S-61 (SH-53A) 
unit, except that it has been modified 
for simulator use. One modification is 
a group of engineering instruments, as 
distinguished from flight instruments, 
located on the central instrument panel. 
Other modifications include an S-56 
collective control with a twist-grip throt- 
tle, a set of four computer buttons on 
the central panel console which arc 
duplicated on the cyclic stick and an 
eyebrow panel above the windshield to 
control the contact analog displays. 

Computer buttons include: 

• Potentiometer set, which readies the 
simulator for flight and generally is op- 
erated from the central monitor con- 

• Initial condition, which puts the sim- 
ulator into the condition from which 
flight is to begin, such as hovering for a 
helicopter, but does not actually begin 
operation of the simulator. 

• Compute, which puts the simulator 

• Hold, which stops the simulator and 
freezes the contact analog display and 
instruments in their respective positions 
at the time the hold was initiated. This 
allows the pilots or others to study the 
settings and determine possible reasons 
for certain simulated flight conditions. 

Controls in the copilot's station can 
be disconnected or made a different 
function from those on the pilot's side. 
If a compound helicopter flight were 
being simulated, for example, the pil- 
ot's controls might be hclicoptcr-typc 
and the copilot's could be airplanc- 

This was designed to give the sim- 
ulator sufficient versatility to handle the 
wide range and variety of V/STOL air- 
craft planned for it. 

Several controls in the cockpit can be 
set for a variety of functions. Overhead 
levers, for example, which normally act 
as throttles, could be set up as flap con- 
trols or some other type of control. 
Four-way beeper switches on the collec- 
tive and cyclic sticks also can be set up 
in this way. 

Potentiometer control on the stick 
can bias the control system up to ISO 
deg., if necessary. 

Because of the wide variety of flight 
conditions the simulator will be called 
upon to produce, a number of addi- 


tional flight instruments have been 
added to, and some standard ones modi- 
fied on, the instrument panel. 

An accelerometer and a lateral speed 
indicator have been added, and the air- 
speed indicator has been modified to 
record both forward and backward 

Airspeed indicator also is calibrated 
to 530 kt.. in anticipation of studies on 
high-speed V/STOLs. 

Hydraulic pump, which supplies force 
for the control system in the cockpit, 
is located in an adjacent room and 
piped into the standard control closet 
of the cockpit. System operates at 
1,500 psi. and uses non-inflammable 
hydraulic fluid in deference to the quan- 
tity of costly computational gear in the 
immediate vicinity. 

Hydraulic system has provisions which 
allow it to be tied into the collective 
control stick to provide a variable force 
there, such as that now available on the 
cyclic. 

At the present time, however, the 
collective stick operates with a constant 
control force. 

Control potentiometers for the pi- 
lot's controls are located in the control 
closet immediately behind the pilot’s 

A duplicate set of potentiometers 
for the copilot's controls are located un- 
der the cockpit floor. 

Control rods from the pilot’s con- 
trol sticks and pedals pass under the 
cockpit floor and into the closet, just 
as on a standard S-61, but are short- 
ened there. Instead of extending on up 
to a rotor head, they are connected to 
the potentiometers and hydraulic sys- 

Simulation room was designed by 
Dunlap and Associates of Stamford, 
consultants to Sikorskv. It was kept 
small-the large bank" of computers 
does not fit into it— so that it could 
be darkened for simulated night flight. 

Central monitor console, which is 
directly in front of the cockpit and 
faces it. was built by the Newton Co. 
of Manchester, Conn., and contains 
servo equipment for the instruments as 
well as for the computer-to-simulator 
link. 

Total cost of the simulator was more 
than S2 million, all of it funded by 
United Aircraft Corp. 

Computers, laboratory and the con- 
tact analog system cost about 5950,030. 
The cockpit and controls cost 5200,000. 
More than SI million has been spent 
developing the engineering techniques 
and the mathematical models used in 
the simulator. United Research Lab- 
oratories, where the simulator is housed, 
says work on the simulator, both direct 
and indirect, has been under way more 
than 10 years. 

Still to be added to the simulator is 
a movable platform which will give the 
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pilot the feel of motion and vibration, 
a noise simulator, translucent windows 
and a light motion device to give a vis- 
ual impression of movement, and a 
small 8-in. television tube on the instru- 
ment panel for use in simulation of 
instrument flight rule (IFR) conditions. 

Moving base will cost about 550,000. 
It will give plus or minus 10 deg. of 
motion in roll, pitch and yaw and will 
have a lateral track to provide lateral 
translation motions. This is calculated 
to be sufficient to give the pilot the im- 
pression that he is making more violent 
maneuvers when it is coupled with 


visual cues from the contact display. 

Simulator cockpit, empty, weighs 
1,196 lb., and approximately 7,000 lb. 
of force will be required for the pitch 
movements only of the base. 

Cockpit is designed so that it can be 
removed from its base, cither stationary 
or movable, and slung beneath a Sikor- 
sky S-64 flying crane helicopter for 
actual flight tests. 

Controls in the cockpit would be 
connected to the S-64's controls, and 
the aircraft could be flown from inside 
the simulator cockpit, with the S-64 
pilots monitoring the flight and pro- 
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viding a safety backup. This, arrange- 
ment makes the simulator capable of 
variable stability instrument display 
flight research. 

Contact analog system was designed 
and built by the Norden Division of 
UAC at Norwalk, Conn. Work on ana- 
logs began there about eight years ago, 
and considerable work has been done 
on contact analog displays for Navy 
submarines. Work on helicopter and 
aircraft displays was first begun under 
auspices of the Army-Navy Instrumen- 
tation Program (ANIP). 

System installed on the simulator 
has an all-solid-state functional gener- 
ator which provides a horizon line, a 
moving grid to simulate the earth 
and stationary' clouds, which are in- 
tended to provide angular, rather than 
velocity, cues for the pilot. 

Vertical half of the integrated, single- 
tube display gives altitude and plotting 


Regenerative Engines 

Navy BuWcps is showing increased 

glass-ceramic fabrication made by Com- 
ing Glass Works. 

Fabrication advances would permit 
significant weight reductions in engine 
heat exchangers over Steel exchangers 
as well as incorporating the corrosion- 
resistant properties of glass-ceramic ma- 

Bids on a regenerative turboprop en- 
gine from Curtiss-Wright, Allison, Pratt 
&■ Whitney, Lycoming and General 
Electric arc already being considered by 


information and the horizontal half 
gives navigational information, some- 
what similar to PPI radar displays. In 
addition, maps and other navigational 
equipment may be installed. 

Direct-view cathode tube display was 
chosen for the simulator over the heads- 
up type display which is projected on 
the windshield, since it provides more 
freedom of display. The tube can have 
a variety of markings, such as a + or 
a small square superimposed on the 
standard grid. 

These can simulate the horizon 
reference of the aircraft’s nose, correct 
flight profile path (highway), landing 
area, target, or virtually anything else 

Possible adaption which may be 
added to the contact analog system is 
a terrain clearance adapter from a 
Norden APQ-92 radar to provide range 
profiles. 

Computers and associated equipment 
are fitted with removable patchboards 
which are made up in advance for 
each type of V/STOL aircraft to be 
simulated. 

Total of five are used in the system- 
one on the central monitor console and 
four on the computer bank. The patch 
boards are made up to link the com- 
puters together to solve the particular 
motion equations for each type of air- 
craft. 

Equations are derived prior to flight 
simulation and the patchboards made 
up to fulfill the needs of the computers 
in solving them. 

Change of patchboards, therefore, 
allows the flight and performance char- 
acteristics of the entire simulator to be 
radically changed. Since the patchboards 


can be unplugged and replaced rapidly, 
they allow quick simulator conversion 
from one type of V/STOL to another. 

Sikorsky claims the analog computer 

pete with digital computers. The com- 
pany, in fact, believes the analog sys- 
tem is possibly the most sophisticated 
simulator equipment in existence. 

Use of these high-accuracy analog 
computers allows the simulator to de- 
termine actual aircraft performance and 
obtain real-number data for design en- 
gineers. 

In addition to engineering studies, 
the simulator will be used for human 
factors work and will also study differ- 
ent types of controls, including side-arm 
and automobile types. 

When the simulator is used to inves- 
tigate automatic flight systems, a digital 
computer will be coupled with the 
analogs for this work. 

The analog computers, in this in- 
stance, will be able to predict aircraft 
performance while the flight is being 
simulated. 

Hardware for this research work will 
be produced by the various divisions of 
United Aircraft, and an effort will be 
made to tie all of them into the research 
program in case a possible production 
order should result from the work. 
Other firms, however, would not be re- 
stricted from bidding on production 

Aircraft ‘Dress-Up’ 
Waste Cited by GAO 

Washington— Air Force wasted at 
least $3.6 million over a four-year period 
“to dress up aircraft”— mainly for the 
sake of appearances-for delivery to for- 
eign nations under the military aid pro- 
gram, according to a General Account- 
ing Office report to Congress. 

Aircraft are "inspected and repaired 
as necessary (IRAN)” before being fur- 
nished to U.S. forces overseas, GAO 
explained. In addition to IRAN, air- 
craft for foreign nations are rehabilitated 
“to look like new,” GAO said. 

GAO’s review covered about 25% of 
USAF's aircraft rehabilitated for the 
military assistance program during the 
1958-61 period. 

"We were able to estimate from 
available records and discussions with 
the contractors involved that at least 
$3.6 million had been spent to dress 
up the aircraft for military assistance 
program,” GAO commented. The air- 
craft involved were Lockheed F-SOCs. 
North American F-lOOAs, F-86Fs and 
F86Ds, and Republic F-8-tFs. 

GAO commented that the military 
assistance rehabilitation specification 
required that aircraft "be finished to 
present a ‘like new' appearance with 
great importance given to eye appeal." 


AVIATION 


SPACE TECHNOLOGY, July 1, 1963 



itli fins extended and with fins collapsed fo 
i be released singly, in a ripple or in salvo. 


Navy Develops New Aerial W eapons Series 


New Navy series— “eye” designation 
—of free-fall air-to-surface tactical weap- 
ons is being developed, generally in- 
tended for low-level attack missions in 
conventional warfare. The eye weapons 
are in various stages of development or 
testing at the Naval Ordnance Test Sta- 
tion, China Lake, Calif. 

Eye designation was chosen because 
the weapons are aimed visually by the 
pilot. 

Most sophisticated of the series un- 
veiled to date is Walleye, a glide-bomb 
which will be equipped with an ad- 
vanced homing guidance system. Still 
in the feasibility stage of development, 
NOTS says Walleye’s warhead is a high 
explosive type, effective against most 
types of hard targets. 

Walleye weighs about 1,000 lb. and 
may be used by modern light attack 
and fighter aircraft. Walleye is be- 
lieved to incorporate a version of a sys- 
tem enabling a pilot to direct it to the 
target by means of a TV cockpit dis- 
play while the launching aircraft is 
making an escape (AW Apr. 9, 1962, 
p. 31). In an earlier developmental 
model, the Walleye tracking system in- 
volved a television camera lens in an air- 
ROCKEYE CLUSTER-WEAPON, (left) consisi 


launched vehicle which could lock on 
an object selected by the pilot from the 
cockpit display, and then feed guidance 
information to vehicle’s controls. 

Three of the eye family recently 
shown at NOTS were dispenser-type 
weapons— Gladeyc, Rockeye and Sad- 

' Gladeye is modular in construction 
with seven jettisonable canisters 
mounted on a special rack or strongback 
which remains attached to the plane. 
Pilot may elect to drop the canisters 
singly, in" a ripple, or in salvo. Typical 
payloads include fragmentation bomb- 
lets, chaff of leaflets. Weight varies 
from 500 to 1,000 lb. 

The canisters are designed to operate 
from subsonic or supersonic aircraft. 
For the NOTS demonstration, can- 
isters were loaded with inert steel pro- 
jectiles, which derive their killing power 
from aircraft motion and gravity alone. 
Houston-Fearless Associates, Torrance, 
Calif., manufactures the modular dis- 
penser. 

The second dispenser is Rockeye, a 
cluster-weapon expected to be effective 
against personnel and armored vehicles. 
Each Rockeye contains 96 shaped- 
s of 96 bomblets. Sadcye (right) drops large i 


charge bomblets, which are modified 
2.75-in. rocket warheads. The bomb- 
lets are stacked around a Zuni rocket 
motor, which disperses them after the 
Rockeye is released. 

The third NOTS-developed dis- 
penser, Sadeve, is a low-drag, cluster- 
bomb designed for delivery by all high- 
performance aircraft equipped with sin- 
gle and multi-carriage bomb racks. Sad- 
eye, intended to dispense large quanti- 
ties of explosives over a wide area, 
weighs about 750 lb., and can be deliv- 
ered in toss, dive or straight-and-level 
maneuvers. Aerojet-General Corp. has 
the production contract for this dis- 
penser. 

Another type weapon is Snakeye, a 
conventional bomb fitted with a retard- 
ing, umbrella-type tail assembly, which 
reduces the minimum safe release range. 
The Snakeye umbrella is carried in a 
collapsed condition and the pilot has 
option of using the weapon as a regular 
bomb for penetration, or as a retarded 
bomb for improved accuracy or new 
tactics. Development assemblies were 
fabricated by Douglas Aircraft Co. De- 
livery of the weapon to the fleet is 
expected in 1964. 
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• The most important development of this decade, 
MANNED SPACE FLIGHT, will be the subject of the 
July 22, 1963 issue of AVIATION WEEK & SPACE 
TECHNOLOGY. MANNED SPACE FLIGHT, the major 
segment of the national space program, is planned at 
S20 billion for a manned lunar landing. The total space 
budget requested for fiscal 1964 alone is a record 
$7.3 billion. 


MANNED SPACE FLIGHTISSUE 


AVIATION WEEK & SPACE TECHNOLOGY has estab- 
lished an unmatched reputation for detailed coverage 
of technical and industry developments on the plans, 
operations, facilities, budgets, organization and procure- 
ment policies of the national space program. Now, a 
task force of editors will concentrate on both civilian and 
military manned space projects in an issue devoted 
entirely to the subject. 

Theme of the issue will stress future programs from 
Project Apollo to manned permanent moon bases, manned 
orbiting space stations and interplanetary Mars and Venus 
flights. Editorial highlights will include: 


• Major progress report on Project 
Apollo, its hardware and technical 
developments. 


• Status Report on Project Gemini two- 
man spacecraft including joint NASA- 
USAF operations. 

• What we learned from Project Mercury 
and how it built a technical foundation for future manned 
space flight programs. 

• Technical needs of military in manned space flight, 
including Dyna-Soar, Aerospace Plane, maneuverable 
re-entry vehicles, inspector and surveillance satellites. 

• Russian manned space flight programs and techni- 
cal progress. 

• New types of support operations required for large- 
scale manned flight including simulators, control centers, 
transport and assembly facilities, tracking and data trans- 
mission equipment, medical and life support. 

There is no better way to identify your company's role 
in the space program than by scheduling your advertising 
in the most important issue of 1963, the July 22nd 
MANNED SPACE FLIGHT ISSUE. Its timeliness and 
scope of technical detail will insure industry-wide attention 
and study. Wire or call collect for reservations or addi- 
tional information. 
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like it hot! 


Go as high as you want and as hot as 1200° F. and 
our STRATOTHERM* terminals and splices per- 
form with utmost reliability ... all the way! In a 
vapor-trailed jet at 35,000 feet or a cherry-nosed 
missile braked by earth’s atmosphere, STRATO- 
THERM brand products easily ride out vibration, 
corrosion, heat, cold and other extremes that go 
with pushing beyond sound or into space. 

You can choose from three basic, temperature- 
oriented types: uninsulated (650° F. or 1200° F.), 
pre-insulated (550°F.)and post-insulated (500° F.). 
Splices (sealed or unsealed) for single or multiple 
wireapplications. Caps for pigtail splices and spare 
wire caps ... all part of the largest line of high- 
temperature, high-altitude connection devices 
available anywhere. 


• choice of plating predicated on temperature re- 
quirements 

• color coding of sleeve or crimping rings 

• precision controlled crimping with matching 
A-MP' tools— hand or automatic 

• wire size range-AWG 26-2/0 

• TEFLON" insulation used throughout 
There's more to tell; all of it convincing, if your 
needs are in high-temperature, high-altitude con- 
nections. So, send now for complete information 
on AMP STRATOTHERM terminals and splices. 
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Quite by design, our STRATOTHERM terminal and 
splice line offers many other advantages including: 


AVIONICS 


Navy Expands Microcircuitry Program 


By Philip J. Klass 

Washington— Bureau of Naval Weap- 
ons program to accelerate the use of 
inicrocircuitrv in Navy avionics equip- 
ment is gaining momentum. Achieve- 
ments to date have in most cases 
exceeded the original objectives when 
the program was launched a year ago, 
according to Col. Arthur C. Lowell, 
USMC, chief of BuWeps' Avionics 
Div. (AW July 9, p. 46). 

For example, data from more than 
one million device-hours of microcircuit 
test indicate at least a six-to-onc im- 
provement in mcan-time-betvveen-fail- 
ure (MTBF) over conventional transis- 
tor circuitry used to perform the same 
function. Lowell says. Use of micro- 
circuitry will provide a 10-20% saving 
over conventional circuitry and even 
greater cost reductions are expected 

Time, Cost Reduction 

An important by-product advantage in 
the use of microcircuitry, BuWeps finds, 
is the marked reduction in time and 
engineering cost required to design, 
build and prove out new digital cquip- 

Following are some of the Navy's up- 
coming programs which indicate its 
expanding microcircuit effort: 

• First production-equipment use of 
semiconductor microcircuits will get 
under way this month in the AN/ASA- 
27 airborne digital computer which 
Litton Industries is building for the 
Grumman E-2A (W2F). Conventional 
transistor circuitry shift registers will 
be replaced with functionally equivalent 
microcircuit plug-in boards. The 60 
shift registers to be substituted will 
replace nearly 10% of the total active- 
element groups (AEGs) used in the 
entire computer. Within a year, Lowell 
expects to replace three additional types 
of conventional transistor circuits so 
that nearly 25% of the computer's 
original AEG count will have been con- 
verted to microcircuitrv. 

• Seven major avionic equipments will 
be developed under Navy sponsorship 
for use in a new integrated avionics sys- 
tem for light-attack aircraft, such as the 
VAX with the equipments making max- 
imum possibile use of inicrocircuitrv. 
Request for industry proposals will be 
issued this month from the Naval Air 
Development Center, Johnsville, Pa., 
which is technical manager for the pro- 
gram (AW June 10, p. 23). BuWeps 
has recently issued a request for in- 
dustry proposals to select a contractor 


that will be responsible for engineer- 
ing these equipments and other sub- 
systems into an integrated system. 

• Electronic countermeasures will be the 
next equipment type to receive micro- 
circuitry emphasis. Manufacturers of 
ECM already are studying existing 
designs to determine which circuits can 
be readily replaced with microcircuit 
versions as a value-improvement pro- 

S am without added cost to the Navy. 

uring the coming year, BuWeps also 
plans to award contracts for develop- 
ment of new ECM designs making max- 

• Loran-C navigation receiver, being 
developed bv Sperry Gyroscope Co. 
under BuWeps contract, is roughly 
50% complete and approximately four 
months ahead of the company’s original 
timetable estimate, according to Lowell. 
Approximately 600 microcircuit devices 
making up the digital counting section 
of the developmental equipment have 
been operating for several months with- 
out a single failure, he says. 

• AN ARC-104 single sideband trans- 
ceiver, being developed by Radio Corpo- 
ration of America, has required the 
company to develop fundamentally 



ONE-WAY DATA LINK (mockup). designed 
by Naval Air Development Center for use 
with AN/SPN-10 carrier-based automatic 

circuits for digital functions. Device will oc- 
cupy only l/20th the volume of conven- 
tional two-way AN/ASW-21 data link, 
weigh only l/17th as much and consume 
only 1/S0th as much power. Design time 
was greatly speeded through the use of 
microcircuitry, according to the Navy. 


different techniques for tuning to elim- 
inate inductors and mechanical tuning 
devices. The set is expected to occupy 
only J cu. ft., roughly half the size of 
the conventional AN/ARC-65 single 
sideband transceiver which RCA builds 
(AW May 20, p. 9S.) 

• AN ASN-44 inertial navigator, under 
development by Litton Industries, is 
expected to weigh less than half the 
figure for the equivalent conventional 
LN-3 used on the F-104 and occupy 
only i as much space. Power consump- 
tion is expected to be reduced by 78%. 
(For details on ASN-44. see AW Apr. 
29, p. 76). 

• AN PRC-49 air-sea rescue beacon is 
expected to be delivered by Sylvania 
by August, approximately two months 
ahead of contract schedule. This _ equip- 

techniques with discrete active elements 
for radio-frequency portion of the 
device. 

Another important by-product of 
using microcircuitry is pointed up by 
the fact that so many of the BuWeps 
programs arc running on or ahead of 
schedule. 

Lowell also cites another example of 
fast-reaction through the use of micro- 
circuitry involving an in-house develop- 
ment at the Naval Air Development 
Center (NADC). 

Digital Data Link 

The Navy needed a one-way digital 
data link to retrofit older aircraft not 
equipped with the more elaborate AN/ 
ASW-21 two-way data link to permit 
automatic landings with the carrier- 
based AN/SPN-10 system. Last fall 
it requested industry proposals for such 
an experimental equipment built with 
conventional transistor circuitry. The 
most optimistic industry proposals 
quoted delivery times of 6-8 months 
for an experimental unit. Estimated 
production equipments would weigh 
12-18 lb., according to Lowell. 

In mid-January, BuWeps decided to 
have NADC develop the experimental 
one-way data link using microcircuitry 
for the digital portions of the equip- 
ment in combination with the receiver 
portion of the existing two-way data 
link. Within three months NADC had 
an experimental equipment operating 
on the bench and a month later it was 
flight testing the equipment. An NADC 
production prototype design of the one- 
way data link is expected to be available 
in September and will weigh only 6 lb., 
according to Lowell. He adds that 
NADC did the job at about one- 
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Microcircuit Testing 

Navy test and evaluation of new indus- 
try microcircuits has been transferred 
from Naval Air Development Center, 
Joltrtsvillc, Pa., to the Naval Ammuni- 
tion Depot in Crane, Ind. The move is 

larger facilities for Navy evaluation of 
new microcircuit designs. 

Experience to date at NADC indi- 

always realistic. ? 

For example, high operating speed 

on a very small fart-out whereas in prac- 

speed, according to a Bureau of Naval 
Weapons spokesman. 


quarter the cost quoted by industry for 
a conventional circuit design. 

Because NADC used standard Texas 
Instruments Series 51 microcircuits, 
about 150 in all, which already had 
undergone extensive environmental re- 
liability testing, the NADC data link 
passed qualification tests easily. And 
because the microcircuits used in the 
prototype design are the same as those 
used in the experimental equipment, the 
transition is greatly accelerated with a 
minimum amount of additional design 
engineering, Lowell points out. He 
estimates that 50-75% of the time 
normally required to design digital cir- 
cuits can be saved through the use of 
standard microcircuits if available units 
arc suitable for the job to be performed. 
Test Time 

gram now under way in the Litton ASA- 
27 digital computer, the shift-register 
cards due to be substituted initially will 
use standard Series 51 microcircuit 
devices. In addition to extensive micro- 
circuit test time by Texas Instruments, 
Litton has accumulated a total of one 
million device-hours in the shift-regis- 
ter application in which they will be 
used without a single failure, according 
to Lowell. Litton did encounter some 
breakage of microcircuit encapsulation 
originally due to its choice of epoxy 
resin used for encapsulation of the 
plug-in card, but this is not charged 
against the microcircuits themselves. 

Lowell says the substitution of micro- 
circuitry in the 60 shift-registers of each 
ASA-27 computer, out of a total of 
about 2,000 plug-in cards in the ma- 
chine, will save the Navy Si-1 million 
in direct production costs on the Fiscal 
1964 procurement quantity. If micro- 
circuit costs come down, as Lowell ex- 
pects, he predicts that cost savings 
should rise to 50% compared with con- 


ventional transistor circuitry within two 

Litton has adapted three other types 
of ASA-27 circuit functions to micro- 
circuitry. However, these functions 
require use of non-standard microcircuits 
which have not yet undergone sufficient 
tests to assure their reliability. When 
they arc qualified, approximately 25% 
of the total ASA-27 circuitry can be 
converted to microcircuitry. 

No Cost Increase 

Under the terms of the BuWeps 
program to adopt microcircuit functions 
on a piecemeal basis, the substitution 
had to be accomplished without in- 
crease in equipment cost as part of 
Navy's value improvement program. 
This meant that all development and 
reliability test costs had to be amortized 
over a single year’s production. This 
could be done on the shift register, 
which used standard Series 51 micro- 
circuits, but the much larger scale of 
testing required for newly developed 
microcircuits needed for the other three 
types of ASA-27 plug-in cards may 
prove too expensive to amortize on this 

Recognizing that these newly devel- 
oped microcircuit functions should find 
use in other Navy avionic equipments, 
BuWeps plans to use research and de- 
velopment funds, if necessary, to under- 
write cost of extensive qualification 
testing, possibly at the microcircuit 
manufacturers plant. 

The same problem has been encoun- 
tered in Litton’s efforts to substitute 
microcircuitry in the company's AN/ 



Smallest Trademark 


World's smallest trademark is claimed by 
Wcstinghousc Electric. It is a circled “W" 

circuit produced by the company. The trade- 
mark. seen through the eye of a needle 
through a 20-power microscope, measures 
only 0.006 in. in diameter. 


ASQ-61 bombing-navigation computer 
used in the A-6A (A2F) where many cir- 
cuit functions could not be provided by 
standard devices. However, Litton's 
efforts to date indicate that nearly onc- 
third of all the activc-clcment-groups 
(AEGs) in this computer can be con- 
verted to microcircuitry once the de- 
vices have passed reliability qualification 
tests. 

Barring unforeseen problems, Lowell 
believes that separately funded test 
programs will demonstrate reliability 
of newly developed microcircuit func- 
tions and permit their substitution in 
the ASA-27 and ASQ-61 to get under 
way during Fiscal 1964. 

Experience to date suggests that 
newly developed microcircuit functions 
arc fully as reliable as standard circuit 
functions once production techniques 
have been worked out and sufficient 
production experience has been ob- 
tained, Lowell says. 

ONR Sponsors Laser 
Research Programs 

Los Angeles— Broad scries of small 
optical maser research and develop- 
ment programs to explore new and im- 
proved materials, and to a lesser degree, 
to develop laser components and pump- 
ing techniques, has been negotiated 
with industry recently by the Office 
of Naval Research. 

To date, much of ONR's laser ac- 
tivities have been concentrated in high- 
energv ruby and ncodvniium doped 
glass devices and in supporting re- 
search on these two high-peak power 
materials in an examination of their 
potential use in radiation weapons 
(AW Julv 9, p. 42). 

Contemplated ONR programs in- 

• Nuclear pumped lasers— Feasibility of 
directly pumping a liquid laser with nu- 
clear particles, such as alpha, beta and 
gamma ravs and possible neutrons, will 
be investigated by Nil ID Research. 
Newport Beach. Calif., under a S55,- 
000 contract. Direct coupling to the 
laser medium without having to go 
through the intermediate step of power 
generation could prove to be an im- 
portant advantage for this technique. 
Air Force’s Aeronautical Systems Div. 
has a similar development interest (AW 
Apr. 22, p. 54). 

• Exploding film Q-switch— Research on 
an exploding film Q-switch and mode 
selector for laser systems will be con- 
ducted by Technical Operations. Inc., 
Burlington, Mass. A Q-switch is a 
shutter used for building up high 
powers in pulsed lasers. Technical 
Operations has been working on a 
technique for placing a thill-film in 
the optical path of the laser until suf- 
ficient energy builds up to destroy the 
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film and permit energy to be released 
in a single pulse. 

• Flash lamp design— An effort to de- 
velop for an xenon flash lamp an op- 
timum geometrical shape consistent 
with high-energy loading will be under- 
taken by PEK Labs, Inc., Sunnyvale, 
Calif. Both ruby and neodymium 
doped glass lasers are optically pumped 
with xenon flash lamps. 

• Liquid lasers— Program for improving 
and developing lasers using rare earth 
chelate materials is under way at Gen- 
eral Telephone dr Electronics Labora- 
tories under a $60,000 contract. Gen- 
eral Telephone successfully operated a 
liquid chelate laser during the early part 
of this year. 

• Organic inaterials-Gcneral Electric 
plans a research program on fluorescent 
organic materials. This will be in ad- 
dition to ONR’s supported work on 
organics at Brooklyn Polytechnic (AW 
May 20, p. 101) and the General Tele- 
phone chelate effort. 

• Materials research— Search for new 
laser materials will be conducted in sep- 
arate programs by Korad Corp. and 
Linde Co., both subsidiaries of Union 
Carbide, with the latter’s emphasis on 
the growth of crystals using various 
activators. Radio Corp. of America’s 
David Sarnoff Research Center, which 
has been doping host crystals with 
divalent rare earth activators, will con- 
duct research on laser crystals doped 
with these activators under a S44.000 
contract. A research program on fluores- 
cent ion interaction in laser materials 
is planned by Sperry Rand Research 
Center. Autonetics is negotiating a con- 
tract with ONR to conduct research on 
the growth of laser crystals doped with 

• Improved ruby and glass— Linde will 
conduct research on the growth of high- 
quality ruby crystals, and American 
Optical has received more funding to 
continue its efforts to improve the 
qualitv of ncodvminm doped glass (AW 
July 9, p. 42). ‘ 

• Saturable filters— Research on satur- 
able optical filters suitable for laser 
systems will be undertaken soon by 
the Laser Svstcms Center of Lear Sicg- 
ler, Inc. 

• Non-linear effects - Non-linear ef- 
fects created by the interaction of in- 
tense laser beams with solids will be in- 
vestigated under a S44.68S contract by 
RCA’s David Sarnoff Research Center. 

Other contracts in the field of lasers 
awarded recently by government 

• Geodetic instruments— Edgcrton. Ger- 
meshausen & Grier. Inc., will conduct 
research on the design and fabrication 
of lasers for use in geodetic instruments 
under a $59,951 contract from USAF’s 
Electronic Svstcms Div. Under a com- 
panion $29,595 ESD contract, the firm 
wiil explore possible geodetic uses of 


an optical beacon in an earth satellite. 
• Semi-active missile guidance— Possible 
use of a semi-active beam-riding laser 
guidance system is being explored in 
studies by Autonetics and Radio Corp. 
of America for the Army Missile Com- 
mand. In such a system, a missile might 
home on the narrow light beam directed 
at a target by the laser. The value of 
this optical variation of a conventional 
radio beam-riding guidance system 
would lie in the extremely high reso- 
lution made possible by the laser’s 
collimated light beam and the difficulty 
an enemy would encounter in jamming 
the system. Such an approach was 
studied for the Shillelagh anti-tank 


missile (AW Jan. 15, 1962, p. 95). 

• Long-range communications— Techni- 
cal Operations is conducting an inves- 
tigation of coherent optical propaga- 
tion for long-range communications 
systems in air and space for Rome Air 
Development Center under contracts 
totaling about $125,000. Part of this 
study centers on an investigation of the 
transmission medium for high-capacity 
optical communications between widely 
scattered points on the earth’s surface. 
The company is examining a beam 
waveguide to channel the optical car- 

• Fiber optics lasers— American Optical 
Co. will develop lasers integral to opti- 
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ners. . is your 

appointment in space with Hughes? 


Today, Hughes is one of the nation's most 
active space/electronics firms. Projects in- 
clude: MMRBM Integration, Assembly 4 
Checkout, F-111B PHOENIX Missile System, 
VATE, TOW Anti-Tank Missile, SURVEYOR, 
SYNCOM, ARPAT, POLARIS and others. 
This vigor promises the qualified engineer or 
scientist more and bigger opportunities for 
both professional and personal growth. 

Many immediate openings exist. The engi- 
neers selected for these positions will be as- 
signed to the following design tasks: the 
development of high power airborne radar 
transmitters, the design of which involves use 


92 


of the most advanced components; the de- 
sign of low noise radar receivers using para- 
metric amplifiers; solid state masers and 
other advanced microwave components; ra- 
dar data processing circuit design, including 
range and speed trackers, crystal filter cir- 
cuitry and a variety of display circuits: high 
efficiency power supplies for airborne and 
space electronic systems; telemetering and 
command circuits for space vehicles, timing, 
control and display circuits for the Hughes 
COLIDAR* (Coherent Light Detection and 
Ranging). 

If you are interested and believe that you can 
contribute, make your appointment today. 


Please airmail your resume toi 

Mr. Robert A. Martin 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 67, California 
We promise you a reply within one week. 
Creating a new world with electronics 

HUGHES 


AEROSPACE DIVISIONS 


cal fibers in an $81,228 Army program, 
e Battlefield laser uses— General Elec- 
tric is continuing work on a variable 
pulse-rate laser illuminator under an 
extension of an Army Missile Command 
contract (AW Apr. 22, p. 58). RCA's 
development of battlefield laser range 
finders, supported by $446,000 in Sig- 
nal Corps contracts lias been extended 
again. 

• More materials efforts-Rcsearcli on 
infrared analysis and molecular struc- 
tures over the 2-35 micron region will 
be conducted by the University of Day- 
ton Research Institute under a S99.500 
contract from USAF's Aeronautical 
Systems Div. The use of the matrix 
isolation technique for determining 
optical spectra of low molecular weight 
compounds will be investigated by Ar- 
mour Research Foundation under an 
Army Research Office contract. 

• Light Correlation in Atmosphere- 
Army Research Office is contemplating 
an award to Technical Operations for 
a theoretical correlation study of atmos- 
pheric density variations on coherent 
light generated by optical masers. 
Atmospheric turbulence might impede 
use of sophisticated optical radar and 
communications systems in the earth's 
atmosphere. 

• Laser Measurements Survey— Wheeler 
Laboratories is conducting a six-month 
laser measurements study for Rome Air 
Development Center under a S23.626 
contract. 

• Laser Satellite Communication Tech- 
nique — Westinghouse will explore 
modulation-inducing retrodirective op- 
tical systems, a technique for laser re- 
lay through an earth satellite, under a 
S62.000 contract from NASA, A paral- 
lel effort is being conducted bv Philco 
(AW Apr. 22, p. 54). 

• Laser Gyro— Sperry Gyroscope has re- 
ceived a $100,386 applied research con- 
tract from Aeronautical Systems Div. 
in support of its laser gvro development 
(AW Feb. 11, p. 98). ‘ 


Microwave Generation 

Discovery that microwaves can be 
generated by passing an electric current 
through a small block of gallium-arse- 
nide at room temperature has been re- 
ported by International Business Ma- 
chines Corp. 

Crystals of the semiconductor mate- 
rial shorter than 0.02 cm. have gen- 
erated frequencies ranging from 0.5 to 
6.5 gc. (kmc.) with peak power of as 
much as 1 w. at 1 gc. 

The over-all efficiency achieved to 
date is 1-2%. Only a pulsed operation 
has been obtained so far, but CW oper- 
ation at room temperature should be 
possible, according to J. B. Gunn of 
IBM's Thomas J. Watson Research Cen- 
ter. Cunn discovered the phenomenon. 



To be considered you must be sure of your own 
maturity and technical capability based on demon- 
strated performance in one or more of the following 
areas: Design, Test. Field Operation. Production, 
Reliability. Quality Control and Systems Performance 
Analysis. You will be called upon to direct the activities 
of sub-groups in the following major areas: Inertial 
Systems Test. Analysis. Instrumentation and Measure- 
ment, and Failure Diagnosis. Obviously, we expect 
many years experience in Systems Design, Test and 
Evaluation, and the successful candidate will be a 
graduate Electrical Engineer with a Masters degree or 
its equivalent. 


If you believe you have the talent and temperament 
to accept this kind of challenge and responsibility, 
we urge you to write us today. A brief note to 
W. E. Courtright, Director of Product Assurance 
Department, Box 11568. St. Petersburg, Florida, 
will receive a prompt confidential reply and probably an 
invitation to visit our facilities, meet our people and 
discover for yourself the added advantages of living 
and working on Florida's Suncoast. 


Honeywell 


"A Good Place to Work ... A Good Place to Live" \) 


To investigate professional openings in other 
Honeywell facilities, send your resume to H, F. Eckstrom, 
Honeywell. Minneapolis 8. Minnesota. 
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Booster Ignition by Laser Studied 

Research at United Aircraft Corp.'s United Technology Center indicates that a 
highly energized beam of coherent light from a laser could be used to ignite large 
solid-propellant rocket boosters. 

lire technique would use a mirror and an optical lens to focus the laser beam on 
the rocket igniter. At the moment of contact, the igniter would fire, causing rocket 

The technique is also applicable to simultaneous ignition of clusters of solid 
boosters, according to Dr. Dean A. Rains, who directed the UTC research. Ignition 
of a multimillion-lb.-thrust cluster could be achieved with a single laser beam split 
optically by prisms or by a set of laser heads triggered and powered by a single 

One advantage claimed for the laser technique is that it permits the booster’s 
ignition starting system to be mounted independently on the launch pad. rather than 
having to be connected to the booster electrically or mechanically. 

The sensitive arming operation of a conventional electrically ignited rocket motor 

igniter. UTC claims. * " 

Misfire possibility is also minimized with the laser technique, UTC says. Shades, 
mirrors or other optical blocking equipment could provide protection against mis- 
fires and be removed just before firing. 



( Management 

attitudes and philosophies can make 
a world of difference in YOUR per- 
sonal and professional success. 
Martin Denver knows this. ..and has 
a continuing management program 
aimed toward creating an excellent 
working atmosphere, encouraging 
employee advancement and provid- 
ing rewarding benefits. 

Martin's current TITAN III con- 
tract and many other research and 
development programs provide excit- 
ing challenges in aerospace assign- 
ments, with immediate openings in... 

• THERMODYNAMICS 

• CONTROL EQUIPMENT 

• STRUCTURAL DYNAMICS 

• POWER SUB SYSTEMS 

If you qualify in these— or related-fields, 
send resume to: 

F. A. MCGREGOR 

Manager of Personnel Stalling 

Mail #A-64 
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► Exploring Lunar Ejecta Hazards— 
Prototype avionic instrumentation for a 
lunar ejecta experiment to be carried 
aboard a Surveyor soft lander vehicle 
will be developed by Marshall Labora- 
tory. Torrance, Calif., under contract 
to National Aeronautics and Space Ad- 
ministration. The experiment, designed 
by Goddard Space Flight Center, will 
measure the mass, velocity and the di- 
rection of origin of secondary particles 
thrown from the surface of the moon 
by impacting meteoroids. These second- 
ary' particles, or meteoroid ejecta, could 
pose a hazard to astronauts on the lunar 
surface. They might also be an irritant 
or erosive hazard for exposed optical 
and avionic parts, such as camera lenses, 
mirrors or solar cells (AW Jan. M, p. 
54). Contract is for S257.500. 

► Flight Tests Due for True Vertical 
Sensing Technique— A special radiom- 
etric sensor, believed to be capable of 
accurately determining a true vertical 
by sensing radiation from the atmos- 
phere, will be flight tested by the Air 
Force soon in a high-altitude aircraft. 
The radiometer technique is being de- 
veloped by Collins Radio for the Flight 
Control Laboratory' of USAF's Aero- 
nautical Systems Div. Flight tests arc 
expected to pinpoint optimum fre- 
quency and potential accuracy of the 

► Guerrilla Warfare Opportunities— 
Avionics companies looking for chal- 
lenging new business opportunities will 
find several in requirements for limited 
and guerrilla warfare listed recently by 
Army Engineer Research and Develop- 
ment Laboratory, Fort Belvoir, Va. 


Qualified sources arc being sought to 
develop techniques for detecting con- 
cealed personnel at close range, a porta- 
ble detector for concealed munitions 
and a similar unit which can be carried 
by a helicopter. Interested Anns should 
contact Army by July 19. 

► Built-in Check-out Required— Inte- 
grated helicopter avionics system 
(IHAS) contract to be awarded soon by 
Bureau of Naval Weapons will require 
that the system contain complete built- 
in provisions for checking performance 
and isolating faults without use of ex- 
ternal ground support equipment. 
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HELICOPTER TRUE AIR SPEED INDICATOR measures fluctuations in blade tip air pressure induced by horizontal motion, regardless of 
heading, left. Highest pressure when probe is facing flight direction and lowest when turned away, form high and low points of a sine 
wave, right. Magnitude of the wave increases with speed, dotted line at right. Resolver relates sine wave phase with zero reference 
line to give directional data (angle A), which combined with magnitude, can be displayed as longitudinal and lateral speed components. 


Helicopter Speed System Accurate to Vz kt. 


By Ward Wright 

Caldwell, N. J.-Helicoptcr true air 
speed indicator, with a range of 1 kt. 
to 1 50 kt. forward and L kt. to 40 kt. in 
all other directions, is being proposed 
to contractors bidding on the essential 
air data computer for the Navy’s III IX 
heavy-lift helicopter. 

The indicator, built by Giannini Con- 
trols Corp.’s, New Jersey Div. here, 
under subcontract from Cornell Acro- 

swer to the vexing problem of accurately 
measuring helicopter air speed below 40 
kt. and in directions other than forward. 

Giannini engineers believe the true 
airspeed indicator offers advantages to 
helicopter performance in the following 

• Increased safety for commercial oper- 
ations, particularly over crowded down- 
town areas. Since conventional pitot 
tube helicopter airspeed indicators do 
not give reliable readings below 40 kt., 
Giannini feels its indicator will prove in- 
valuable in helping pilots fly around the 
"dead man’s curve" area immediately 
after takeoff and before landing. Dead 
man’s curve is known to helicopter pi- 
lots as the air space beginning a few 
feet off the ground and extending to the 
minimum altitude needed for a safe 
autorotational landing. 

A characteristic of this area is that 
horizontal speed affects the altitude 


needed for a safe emergency landing. 
Increasing the forward speed will lower 
the minimum altitude needed for a safe 
emergency landing until the helicopter 
is low enough to avoid damage. 

By knowing the horizontal speed 
component accurately down to J kt. 
regardless of heading. Giannini believes, 
pilots will find it easier to operate out- 
side the danger zone. 

• Anti-submarine warfare. For effective 
operation, a sonar receiving ball must 
be immersed while the helicopter is 
hovering. In calm seas, Doppler radar, 
presently used to establish whether a 
helicopter is hovering, can be unreliable 
(AW Apr. 8. p. 80). Giannini feels 
its airspeed indicator, accurate down 
to i kt.. will fill this gap. 

• Back-up navigational aid. A Doppler 
navigation gives ground speed and drift 
angle. If it becomes unreliable, the true 
airspeed can be combined with the last 
reliable drift angle to determine present 
ground speed for dead reckoning. 

• Ability to fly without sideslip. Be- 
cause the true airspeed indicator is not 
limited to measurement of forward air- 
speed, the componcnts-both lateral 
and longitudinal-of the flight vector 
are displayed separately. Knowledge of 
whether the helicopter's forward flight 
contains anv lateral component will give 
the pilot a basis for corrective control— 
with a bonus of speed and range. 

In developing the helicopter true air 
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speed indicator, Giannini based its sys- 
tem on a design philosophy evolved by 
Cornell Aeronautical Laboratory sev- 
eral years ago under Navy contract. Es- 
sentially, the system derives true air- 
speed from continuous measurement of 
air speed components at the blade tip. 

When hovering, the airspeed at the 
blade tips consists of a high, steady-state 
pressure. In transition to horizontal 
flight, an alternating pressure of much 
lower magnitude is introduced and su- 
perimposed upon the high pressure. 

This alternating pressure varies in 
magnitude relative to speed and changes 
position around the rotor disk relative 
to heading and direction of flight. By 
sensing the magnitude of the alternating 
pressure, and relating its position on the 
rotor disc to the lateral and longitudinal 
axes of the aircraft, true airspeed can be 
indicated regardless of heading. 

To eliminate the large steady-state 
pressure, and retain the useful alternat- 
ing pressure, Giannini developed a five- 
ounce rotor tip package containing de- 
icer, probe, differential pressure trans- 
ducer, and a pneumatic filter. 

Total tip pressure is led into opposing 
orts of the differential pressure trans- 
ucer-onc port receives pressure directly 
and the other receives pressure through 
a pneumatic filter. The opposing steady- 
state pressures cancel each other out. 
What’s left is a regular alternating pres- 
sure whose frequency depends on rotor 
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. . . creative minds . . . 

engineering skills . . . 

The twain do meet— in full harmony— at 
CHRYSLER Corporation SPACE Division. 

The scope of Chrysler's responsibilities in 
the SATURN I program holds out exciting oppor- 
tunities for creative, experienced engineers and 
scientists at all levels and in many disciplines. 

Design, engineering, assembly, test, and 
launch preparation activities are moving ahead 
on schedule. Challenging assignments beckon to 
improve performance and develop new concepts 
for the Saturn 1 space vehicle. 

If you hold a degree and have experience in 
any of the disciplines listed on the page opposite, 
and if you think in terms of tomorrow as well 
as today, you will find a congenial, professional 
climate at Chrysler, where you are encouraged 
to translate your creative ideas into action. 

Chrysler activities on the Saturn I are divided 
among three congenial and pleasant Southern 
locations. Send your resume, in complete confi- 
dence, to Section A-3. Personnel Department, at 
the location of your choice: 

As we embark on each new phase, new 
openings develop. Programmed expansion will 
create rewarding advancement opportunities for 
those who join us now. 

P.O. Box 26018. New Orleans 26. La. 
P.O. Box 857. Huntsville. Ala. 

1111 Sheridan Road. Melbourne. Fla. 
An equal opportunity employer. 


SPACE DIVISION CHRYSLER 

CORPORATION 



rpm. and whose magnitude depends on 
air density and speed. 

The electrical output from the blade 

is highest when the probe is directly 
facing the line of flight, and lowest 
when the probe is facing away from the 
direction of flight on the ' retreating 
blade. When the probe is turned 90 
deg. to the line of flight, alternating 
pressure is at a null. This signal is 
transmitted by wire from the blade tip 
to the system’s other component 
through slip rings located at the rotor 

Signal Corrections 

The sine wave signal from the blade 
tip sensor is then compensated for air 
density and rotor rpm., so that its mag- 
nitude reflects true air speed. The sig- 
nal is fed to a component resolver 
mounted on the rotor pad, and resolved 
respective to the aircraft's longitudinal 
and lateral axes. 

At this point, the signal is corrected 
for blade lag in the blade lag angle re- 
solver attached to the rotor head. With 
the blade lag error removed the signal 
contains both true air speed and flight 
vector information. The signal is then 
integrated in the system's airborne com- 
puter and displayed on separate instru- 
ments— one for speed along the air- 
craft’s lateral axis and the other for 
speed along its longitudinal axis. 


Although the system is capable of in- 
dicating true airspeed as high as to 1 50 
kt. forward and 40 kt. in all other direc- 
tions, the forward-aft airspeed indicator 
is presently scaled from 150 kt, for- 
ward to 25 kt. aft. (125-0-25). The port- 
starboard indicator is scaled from 25 kt. 
to 25 kt. (25-0-25). 

System Components 

System consists of six major com- 
ponents: the blade tip pressure sensor, 
which operates at 600g; rotor head 
assembly, containing signal amplifiers 
for speeds below 50 kt.; component re- 
solver and rpm. compensator tachometer 
unit; blade lag angle resolver; airborne 
computer; and static pressure and tem- 
perature probes for air density measurc- 

The blade tip unit has been designed 
to throw off water and to measure ac- 
curately air pressure at blade pitch 
angles of ±50 deg. from horizontal. 

Present system weight is about 25 
lb. although Ciannini points out that 
the Navy specifications for the system 
call for it to fit five different helicopters 
and weight and space saving was not 
the primary design consideration. Spe- 
cifications call for the system to fit Si- 
korsky SH-54G, SI1-5A, CH-57C, Vcr- 
tol UH-25C, and Kaman UH-2A heli- 
copters. 

Subcontract called for five systems to 
be delivered. 



B-52 Wing Pylon for Dyna-Soar Readied 

Plaster model of a B-52 wing pylon which will hold the Air Force’s X-20 Dyna-Soar space 
vehicle during early drop tests is checked at Boeing's Wichita, Kan., factory. The B-52 
mother ship for the drop tests will be modified at Wichita. The Dyna-Soar vehicle is a 
project of Boeing's Aero Space Div. Dyna-Soar later will be boosted into orbit by a USAF/ 
Martin Titan 5 rocket and will descend and land utilizing aerodynamic forces. 
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Incentive Contracts May Multiply Controls 


Hartford, Conn.— Greater use of in- 
centive-type contracts is not likely to 
reduce government administrative con- 
trols on aerospace companies, and may 
in the long ran tend to increase them, 
one industry research and development 
vice president believes. 

Contractor efforts will no doubt be 
stimulated to meet incentive criteria. 
Eric Martin of United Aircraft Corp. 
believes, but there is no evidence that 
government is sufficiently convinced of 
this to relax any administrative cost 

R&D Problem 

Verification of intermediate goals in 
incentive type research and develop- 
ment contracts is apt to add to, rather 
than subtract from, the administrative 
process, Martin said. He summed up 
the problem of government-industry re- 
lationships in R&D this way: 

"Although federal participation in 
technological innovation has proven 
wasteful, it is apparent that the basic 
reason for this has been the assump- 
tion on the part of the government of 


the risk-taking function," Martin said. 

"Tire assumption of this function has 
in turn reduced the motivation on the 
contractor to hold down costs. This 
in turn has forced the government to 
apply progressively more detailed ad- 
ministrative controls in an effort to con- 
trol cost, which have in fact increased 

Martin's proposed solution is for the 
government to make it possible and in- 
sist that contractors assume a greater 
share of the risk, though cost disallow- 
ances and profit limitation up to now 
are sapping their ability to do so. Gov- 
ernment assumption of risk still would 
be required, he said, but it should pre- 
vent catastrophic loss to the contractor, 
not losses caused by poor performance. 

Martin's comments, contained in a 
background paper prepared for a panel 
discussion on technological innovation 
at an air transportation symposium 
sponsored here by the Connecticut 
Ccncral Life Insurance Co., ran coun- 
ter to the general industry custom to 
soft pedal opinions expressed publicly 
in industry-government relations. 


Tracing the rise of cost plus-tvpc- 
contracting because of the government's 
desire to accelerate the whole techno- 
logical innovation process at the time 
of World War 2, Martin said the gov- 
ernment’s assumption of the risk en- 
tailed also removed much of the con- 
tractor’s motivation to estimate costs 
accurately at the outset and to hold 
down costs in the progress of a job. 
Basic Changes 

Two fundamental changes in indus- 
try-government relationship have re- 
sulted. Martin said: 

• Government, as a monopsonistic cus- 
tomer. a single customer with a multi- 
tude of sellers, has been free to limit 
profits severely. 

• Substituting for normal market con- 
trols on cost, the government has im- 
posed an extreme administering system 
in an attempt to monitor costs through 
detailed audits of expenditures and for- 
mal approvals at each and often minor 
step in the development cycle. 

“Both these changes," Martin said, 
“while justifiable in principle, have in 
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fact proven to be penny-wise and 
pound-foolish; the latter resulting in an 
enormous amount of unproductive ef- 
fort, while the former is destroying 
rather than increasing industry’s capac- 
ity to increase its participation in tech- 

To police this system, the govern- 
ment has created a corps of auditors, 
cost analysts, contract administrators, 
plant representatives, etc., which may 
in some individual contracts provide a 
force 10-15% of the size of the con- 
tractor doing the job. 


Government Distrust 

"Under the circumstances,” Martin 
said, “the contractor must set aside a 
force of approximately equal size in or- 
der to satisfy the information wants of 
these people. As a result, an aggregate 
approaching onc-third of the combined 
effort on a given job is all too often 
completely unrelated to the work ob- 

In an atmosphere of distrust of the 
contractors, enhanced by the govern- 
ment's open-ended liability in cost-type 
contracts, the government has taken 
steps to protect itself. One of the first 
steps is insistence on competitive bid- 
ding; 

"Few would question the wisdom of 



r again. 


r reports. 


repeated over and ovci 

and recommends, suonnts voluminous 
substantiating evidence, and awaits ap- 
proval on the point in question. More 
often than not, it appears that the pri- 
mary intent is to be sure that the record 
shows that all levels of the contract ad- 


ministrative machinery have acted, and 
insofar as possible have acted properly, 
irrespective of the eventual outcome. 

"The contractor normally will spend 
15% of his time briefing and docu- 
menting. 

“Unfortunately, the greater portion 
of this load falls on the senior technical 
personnel whose efforts are most needed 
on the job at home. Under such a con- 
tractual arrangement it is normally ex- 
pected that approximately 75% of the 
time of the project manager and the 
chief project engineer will be spent in 
these activities. 

“It would, of course, be grossly un- 
fair to describe all of these efforts as 
wasted. Most contract administrators 

tremely capable. Almost every contrac- 
tor can cite cases where he has received 
invaluable assistance from these people. 
His only regret is that they cannot be 
working on the job rather than rattling 
around in the closets looking for skcle- 

Management Changes 

Once the government becomes in- 
volved with means as well as ends, Mar- 
tin said, injection into internal company 
management is inevitable. Exactly the 
same situation develops in private busi- 
ness, Martin said, citing a cost-type con- 
tract Consolidated Edison of New York 
signed with Babcock & Wilcox Co. for 
development and construction of a 
230,000-kw. nuclear power station. The 
power company insisted on detailed 
control over execution of the contract, 
auditing all Babcock & Wilcox invoices, 
approving all engineering changes, and 
authorizing any variations affecting 

Such control is customary in govern- 
ment contracts, with notification, and 
usually approval, required of every step 
incurring expense. 

“In some cases," Martin said, “the 
government may go so far as to employ 
an outside ’impartial' finn to provide 
technical direction to which the con- 
tractor must, in practice, respond if he 
expects approvals to be forthcoming. 
In recent cost-type contracts the gov- 
ernment has even demanded control 
over the transfer of personnel from one 
department to another within a com- 

"It is to be remembered that the cost 
of all of this wheclspinning is borne by 
the government and ultimately by the 
public. Since these excess costs are im- 
posed by the system, and appear in the 
overhead of all cost-plus contractors, 
they do not penalize the contractor in 
the competitive bidding process. Tims 
the nonnal cleansing process cannot 
function and the creeping paralysis of 
high costs, followed by more controls, 
followed by higher costs, and still more 
controls, continues.” 
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★ Factory Authorized 

★ Ten Day Turnaround 

★ Serving Many Airlines 



1740 N.W. 69th Ave. 
P.O. Box 48-194 
Miami 48, Fla. 


Why good 
Guidance Men 
stay at Honeywell 

(and why you probably will, too.) 


Hero are a few reasons why. 

FIRST, THE WORK ITSELF... 

it's important, jt's^interesting, and, it's 
in^cha^engin'I^echnok^es Tnd°we 
have STfc 

THE ATMOSPHERE . . . 

professional freedom^ \5eThae|a C man 
and promote strictly on merit We see 



Honeywell 
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Requirement: 

Complete utilization of resources and talents... 
toward aerospace mastery 
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LETTERS 


Sofar Supporters 

We read with interest recent letters con- 
cerning crash locator beacons (AW Apr. 29, 
p, 110 and May 13, p. 13d), and concur 
with the desirability of pursuing such sys- 
tems. However, it should be noted that 
there are underwater systems already in ex- 
istence which could locate aircraft downed 
on overwater flights. We refer you to Web- 
ster's New World Dictionary. College Edi- 
tion: "SOFAR, n. (sound fixing and rang- 
ing), a system for determining the location 
of underwater sounds as far as 2.000 mi. 
from shore, which facilitates the rescue of 
survivors of sea disasters." 

For a number of years, both the Atlantic 
and Pacific Missile Ranges have had in 
operation extensive missile impact locating 
systems (MILS) designed for precise fixing 
of sofar signals in missile target areas, but 
which can also locate such signals to within 
better than 10-15 mi. accuracy over nearly 
the entire Atlantic and Pacific Oceans. 

A sofar signal typically weighs 3 to 5 lb., 
and is detonated by hydrostatic pressure at 
the “sofar axis” — a depth of minimum 
sound velocity (-400 fathoms in the urid- 
Pacific) where sound waves are "trapped" 
hv refraction and travel great distances with 
low attenuation. Sofar fixes are based on 
time differences of signal arrivals at three or 
more widely separated hydrophones, result- 
ing in crossed- hyperbolic lines of position, 
much like a Loran fix. The MA-S and 
MA-9 Mercury capsules ejected sofar sig- 
nals upon parachute deployment. MILS re- 
sults are perhaps academic as the recovery' 
forces had spotted the descending capsule 
in each case well before the signals arrived 
at the nearest hydrophones. However, 5 
min. after sound arrival. MILS provided 
quick fixes of 2.0 and -1.5 naut. mi., respec- 
tively, from the actual MAS and MA-9 
landing points. For an overshoot (as in the 
case of MA-7, which did not carry a sofar 
signal), these fixes could have greatly facili- 

Thc Pacific Missile Range, in conjunction 
with the University of Hawaii's Tsunami 
(tidal wave) research and other programs, 
operates unattended 24-hr. drum recordings 
and magnetic tape machines which con- 
tinually monitor the broad ocean area. Crews 
can be called in quickly for interpretation 
of signal arrivals— often faster than sounds 
can travel the ranges involved. 

Problems related to using the MILS sys- 
tem for this purpose involve developing 
operational procedures and equipping air- 
craft scheduled for overwater flights with 
sofar signals. The latter involves safety con- 
siderations since the sofar signal contains a 
small explosive charge. But. if sofar safety 
features (e.g. hydrostatic arming and fuz- 
ing, plus the signal's resistance to fire) are 
reviewed, it will undoubtedly be determined 
that the hazard would be no greater than 
pyrotechnic signalling devices commonly car- 
ried by aircraft. 

We do not suggest that MILS would 
obviate the need for radio crash beacons or 
more sophisticated systems. However, we 
wish to bring a general awareness that the 
National Ranges have in operation fully- 
manned multimillion-dolkir instrumentation 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 

letters to the Editor, Aviation Week , 
330 W.^ 42nd Si., New » or* 36, N. > . 

not print anonymous letters, hut names 

systems capable of spotting a forty-dollar 
sofar signal over much of the ocean area 
traversed by aircraft. Technical feasibility 
for broad ocean area coverage has been dem- 
onstrated during missile and satellite opera- 
tions as well as by MILS calibration exer- 
cises. In the immediate future we will 
attempt through realistic operational tests 
to further demonstrate feasibility of MILS 

funded "non-interference basis” approach 
permits. 

A more intensive effort in this area is 
recommended. 

Roman O. Dame, Technical Consultant 
Lawrence R. Fairbanks. MILS engineer 
Pacific Missile Range Facility 
Hawaiian Area 
FPO, San Francisco, Calif. 


Pilot Incapacitation 

If the International Civil Aviation Or- 
ganization, the British Ministry of Aviation 
or the Federal Aviation Agency were to 
eliminate the probability of occasional pilot 
incapacitation, due to heart or other causes, 
they would have to eliminate the human 
race as a source of pilot material. 

The public should be told that some- 
thing is being done about the problem — if 
it is a problem — other than that these 
august bodies are "cracking down" in efforts 
to improve their medical screening (exam- 
ple, AW June 3. p. 46). 

'Ihcre would be no quarrel with a reason- 
able system of efficient medical screening, 
even by pilots. That, however, is not what 
worries most passengers or pilot passengers. 
It is the lack of assurance by the aviation 
authorities that other adequate safeguards 
of fail-safe and emergency concept have been 
established to protect passengers from the 
specter of fainting pilots or other bogey 
men in the cockpit. 

When our FAA was "cracking down” 
on some mighty competent senior pilots 
with its obnoxious age 60 rule it gave the 
courts and Congress, as among its reasons 
for doing so, that it was indisposed and 
incapable to adequately screen pilots' com- 
petency. It went on to tell that the position 
of the controls and equipment in airliner 
cockpits made it necessary to consider an 
age 60 rule: that vital statistics indicated 
a 50% increase of heart incidents after age 
60, etc. 

Assume for the moment that FAA's 
screening of pilots would produce no better 
results than the implication of the vital 
statistics mentioned. Obviously, a 50% in- 
crease of anything connotes something al- 
ready, Where two events occur within a 
given X time (possibly every few days or 
only every few' years) three events would be 


expected to account for the 50% increase. 

Hie judges considering this must base 
wondered what FAA or the industry was 
doing about the 2X cases. Anyway they 
ruled that FAA had the authority under 
the FAA Act to make rules and that it had 
made a rule. This was the case the Supreme 
Court refused to review and I can under- 
stand why. After all, FAA was tremendously 
worried about the 3X situation and its own 
capability. However, 1 sometimes wonder 
what the Justices think about when they 
buy tickets. Do they wonder about those 
2X cases? 

Frankly. I think this whole problem of 
pilot incapacitation has been catapulted out 
of this world by the actions and statements 
of some aviation organizations and by the 
unwarranted "panic" it has created in the 
public mind. 

Hosvevcr, if it is as these organizations 
imply-that it is a very dangerous thing for 
one pilot to become incapacitated or even 

point out exactly what is being done, except 
to consult with the medics, to protect the 
poor passengers. 

What sort of safety procedures (besides 
medical screening) have been instigated? 
Do pilots wear counterbalanced harnesses 
so incapacitated pilots may easily become 
disentangled from the "controls and equip- 
ment"? Do the pilot seats have backs that 
arc subject to quick removal? Are all crew 
members briefed, drilled and given the 
"authority" by FAA to keep their heads 
(even as medics are trained) in the event 
of unexpected disablement or death of a 
fellow crew- member? 

To my way of thinking these are some 
burning questions that must also be an- 
swered by aviation authorities, the airlines 
and the press if they insist on dragging out 
the bug-a-boo of pilot incapacitation every 

Robert E. Trimble 
Washington, D, C. 


Honors Error 

This is in regard to the notice under 
"Honors and Elections" in your June 3 
issue of Aviation Week. 1 hope you will 
sec that the statement regarding the man- 
ual control system is corrected to give the 
proper credit to McDonnell Aircraft Corp., 
manufacturer of the control system, and 
to Texas Instruments, Inc., manufacturer 
of the switches used in the system which 
are based on our patents. 

Naturally, I am gratified to have a part 
in our aerospace effort, but this satisfaction 
is spoiled if exaggerated or quoted incor- 
rectly, thereby taking away proper credit to 
the many others whose dedicated effort and 
skill helped to make our success. 

I shall he grateful for your assistance in 
the above. 

L. W. Burcii 
B oston, Mass. 

(Mr. Burch is the inventor of the switches 
used in the Mercury manual control sys- 
tem, and not the system itself, as Aviation 
Week & Space Technology reported — 
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STEAM DOES THE STEERING IN SPACE 


Out in space, where conventional aerodynamic controls 
have no effect, Bell’s “steam steering” reaction control 
system provides Mercury astronauts with complete pitch 
(yellow arrow), yaw (red arrow) and roll (blue arrow) 
control. Eighteen tiny rockets are used to provide thrust 
with which the astronaut positions NASA's McDonnell 
built spacecraft while in orbit. Thrust is obtained by steam, 
created when hydrogen peroxide passes over the silver 
screen catalyst in each rocket motor. 

The unique reaction control system not only serves as the 
astronaut's “steering gear” in space, it is also used to posi- 


tion the spacecraft into precise attitude for re-entering the 
earth's atmosphere. 

Bell’s rocket reaction control systems, in addition to the 
NASA Mercury program, play a major role in the X-15 
hypersonic research airplane, the X-20 Dyna-Soar manned 
space glider and other challenging projects. 

Now, second generation high performance bipropellant 
systems have been developed by Bell. These systems are 
space proven and available in a variety of thrust sizes to 
meet the most exacting requirements. No matter what your 
problem, Bell’s scientific, production and management team 
has the practical answers. Write today for the facts. 


<& 


BELL AEROSYSTEMS COMPANY • P. O. Box 1, Buffalo 5, N. Y. 

a textronl company 



When this Phantom n broke ground short of 
the three thousand foot marker, it was not the 
result of a lip-of-the-runway, run-up-and-pull-the 
chocks maximum effort. The fully fueled, combat 
loaded Phantom turned onto the St. Louis runway 
(elevation, 571 feet), stopping approximately 100 
feet from the end for run-up. Temperature, 35 
degrees. Wind, slightly off runway heading, 15 
knots. Brakes released and burners lighted, the 
Phantom rolled, breaking ground with more than 
5,000 feet of unused runway ahead. 


The Phantom, in service with the United 
States Navy, Marines, and the Air Force, can 
operate from short runways- even with bombloads 
of more than seven tons. 

What does short runway capability mean? It 
means that the firepower of the world’s most 
versatile fighter can operate anywhere in the world, 
from the hundreds of short runways already built, 
runways unusable for combat operations by any 
other jet fighter. 



Mercury, Gemini and Asset Spacecraft • 

Phantom n Fighter, Attack and Reconnaissance Aircraft • Electronic Systems and Equipment * 
Ta/os Missile Airframes and Engines • Automation 


